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Tue last word concerning the treatment of gastric ulcer has not 
and cannot be said, because, although individuals with large exper- 
ience may give reasonably mature conclusions, the cases reported 
are meagre, particularly as to the after-history. ‘The medical and 
the surgical reports are equally culpable. ‘The latter may be excused 
because operative procedures have been instituted so recently that 
the after-history is not of value. Technique and operatve mor- 
tality have concerned the surgeon chiefly. Indeed, the former has so 
recently been fixed upon with any uniformity that the essential end 
results cannot be calculated. Fortunately, the time is approaching 
when definite conclusions can be drawn. 

The difficulties attendant upon a solution of the best methods for 
the treatment of gastric ulcer are great. ‘The uncertainty of its 
clinical course renders statistics concerning therapy most confusing 
and often unreliable. It is often present without symptoms; its 
most active manifestations may be followed by a period of qui- 
escence; it may recur at varying intervals; it may remain a mild 
disease, large groups being attended by minimum mortality; or 
it may be a grave affection, vicious to the extreme.”? There is, or 


1 An address delivered at the Seventh Triennial Congress of American Physicians and 
Surgeons, Washington, D. C., May 7, 8, and 9, 1907. 

2 A physician of large experience in hospital and private practice, writes that he has never 
seen a death from gastric ulcer and never sent a patient to a surgeon. His experience of 
gastric ulcer was not large, it is fair to say. 
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may be, ever present, that general nervous state or nutritional fault 
which precedes, attends, and therefore invites recurrence of ulcer. 

In a general way the methods of treatment are either medical or 
surgical. At least it has been forced on the minds of the profes- 
sion that gastric ulcer must be considered either a medical or a 
surgical disease. This attitude is such that, notwithstanding the 
protests of good surgeons, cases are forced upon them for operation 
when it would be unjustifiable to operate. 

To combat this notion it seems necessary to assume that there 
are two forms of treatment; to demonstrate if possible their relative 
values; to show that each has a field and also in which field the 
respective methods apply. In one sense no comparison can be 
made. Gastric ulcer has two phases: one of simple course, the 
other with complications. These are the divisions held to in this 
paper—simple ulcer and ulcer with complications. ‘The simple and 
the complicated phase have an entirely different clinical expression, 
although both are liable to the accidents of hemorrhage and perfora- 
tion. ‘The former, barring accidents, we hope to show, is a medi- 
cal, the latter a surgical, affection. 

Any form of successful treatment should lower the mortality of 
the disease, should aim to cure it so thoroughly that, as far as can 
be said, the ulcer is healed and that danger of relapse is not likely 
to occur, and that the patient is in as good condition relatively as be- 
fore the onset of the affection. Any procedure which brings about 
such an ideal condition is of course the one to adopt. It is the pur- 
pose of the statistics which follow to show which form may more 
nearly attain this end. The problem is rendered difficult because 
the disease is not common and the experience of individual observers 
is small. 

THe Crirer1a oF Cure. What constitutes a cure? The 
statistics of gastric ulcer show that most observers consider the 
disease cured when, after three or four weeks of treatment, the 
symptoms are relieved or removed. This is unfortunate. No 
value can be attached to cases reported in such manner. It is well 
known that at varying intervals after an alleged cure, perforation 
or hemorrhage may occur. To establish criteria on which to base 
a cure is difficult. It would seem that a lapse of two years without 
symptoms, that an approach at least to normal chemical conditions, 
and a removal of all abnormal physical or mechanical states are 
sufficient grounds to affirm that a cure has taken place in simple 
ulcer. To these some authorities would add the absence of occult 
blood from the stools for a long period. After a course of treatment 
by any means, notwithstanding these precautions, it is difficult to 
say that a cure has been obtained unless all the above conditions 
have been fulfilled. 

Tue Apvantaces or Mepicat TREATMENT. The two forms 
of treatment held out to us have advantages and disadvantages. 
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By the medical treatment the functional derangements, causal 
and secondary, are managed. It is conducted without doing violence 
to the body in any way, and if successful leaves the subject in as 
good condition as before. 

THe Dancers oF MepicaL TREATMENT. A sense of- false 
security is given, as the ulcer may be dormant and an accidental and 
fatal complication may arise when one is not prepared for it. ‘The 
freedom from symptoms may flatter the patient that a cure has 
been established and induce carelessness in dietetics, hygiene, etc. 
Further, the healing of the ulcer, also possible under surgical treat- 
ment, may be attended by grave sequels of adhesions, contractions, 
or stenosis. 

THE ADVANTAGES OF SuRGICAL TREATMENT. By the surgical 
treatment, if indicated, the advantages of the medicinal treatment 
are secured. ‘The operation is too often held to be the panacea, 
when success is really due to the after-cure. There is no reason 
why a patient who has undergone surgical treatment should not 
have an after-treatment like that which is given to cure the. 
tendency to ulcer. The advantages depend upon the nature 
of the operation and the ability to deal with the complications. 
If the operation of excision is resorted to, the symptoms and 
accidents are prevented, providing, of course, there is only one 
ulcer. ‘The gastro-enterostomy now in vogue is a procedure which 
while it relieves the many symptoms, does not warrant the belief 
that a cure is established. It is not proved that the ulcer has healed. 
Both perforation and hemorrhage occur after gastro-enterostomy. 
It is not known that relapse or recurrence is less frequent than in 
ulcers treated medically. The splendid statistics of Robson and 
of Mayo in their end-results compare favorably with, but are not 
better than, similar statistics of men who have treated similar groups 
of cases medically. The time element in the surgical cases is 
the unsettled factor. If the ulcer is excised, a dangerous and 
not practical procedure we are told, or destroyed by perforation, 
the only risk comes from persistence of the organic cause or the 
presence of two or more ulcers. In the second period of ulceration, 
when complications have arisen, the advantages are entirely in 
favor of surgery. 

Tue Dancers oF SurGiIcAL TREATMENT. (1) The same as in 
the medical treatment unless excision of the ulcer, if solitary, is 
resorted to. (2) Operative death. (3) Death from complications. 
(4) Death or ill health from defects in metabolism. (5) The effect 
of the operation. The patient on whom an operation has been 
performed has the disadvantage of a psychic insult, the influence 
of which is not trifling, and of being in possessiop of new physical 
and physiological conditions the nature of which time alone can tell. 
It must be admitted that a patient who has undergone a grave surgical 
operation is not in as good condition to have that indefinable some- 
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thing, which may be termed neurosis, cured, as he who has not 
been submitted to such an insult. 

The surgical dangers are constantly lessening. From an average 
operative mortality of 20 per cent. they have fallen to 1.5 to 2 per 
cent. for individual operators, and 10 per cent. for all. The tables 
will show a remarkable change born of experience in technique 
between the operative results of all prominent operators in their 
first and their latest series. Thus the vicious circle is rarely estab- 
lished and in the latest large group of cases of the Mayos, 
Moynihan, Robson, Deaver, and others it did not occur. Peptic 
jejunal ulcer is also a less frequent complication. (See Lyle and 
Joslin.) 

Hunsheimer, Joslin, Rosenberg, Kreuger, and others have studied 
the effects of gastro-enterostomy on metabolism and on gastric 
secretion. ‘The studies are not sufficient as to the metabolism, 
although most suggestive. More studies must be made also of the 
chemical secretions. Kreuzer’s* are the most recent. 

The after-effects of gastro-enterostomy are, he states: (1) Secre- 

tory function again assumes the normal condition. (2) Total acidity 
falls to the normal—sometimes below, but rises shortly to the normal. 
If the acidity was above normal before operation it sinks otherwise 
to normal. If acidity was diminished the usual rule is for it to 
reach normal or slightly above. (3) Free hydrochloric acid—usually 
lessened after operation. (4) In those cases in which no trace of 
hydrochloric acid is found, it is obtainable after the operation, the 
exception being to find it missing. A deficient hydrochloric acid 
cannot be considered a disadvantage, as it is only a result of increased 
emptying power of the stomach. (5) The backflow of bile into 
the stomach disappears gradually and does not seem to cause any 
pronounced symptoms. (6) Backflow of pancreatic juice is seldom 
recognizable. Complete blocking of the outflow seems to be more 
the result of the disease than of the operation. 
+ Katzenstein studied the question experimentally and compels us 
to assume that the secretory, in addition to the motor, function is 
benefited by operation. Not only did he find that the backflow 
of bile and pancreatic juice lowered the acidity because of this 
alkalinity, but also that the delicate reflexes of the duodenum and 
jejunum were not lost, if the animal was fed on special foods, as 
fats. 

The experimental evidence does not forbid surgical procedures, 
apparently. 

A Stupy or Statistics. To one who has had the opportunity 
of studying only some sixty odd cases of gastric ulcer, the wisdom that 
comes from personal éxperience cannot be overwhelming. ‘The 
study here presented is based, therefore, on an analysis of 1871 


3 Effects of Gastro-enterostomy on the Chemical Functions of the Stomach, 1906. 
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cases of gastric ulcer and 316 cases of duodenal ulcer collected from 
the accumulated literature since 1897. ‘The cases selected are 
those only which have been reported in full detail. 

The German and French cases® were tabulated in accordance 
with the following scheme: (1) Age. (2) Sex. (8) Hemorrhage. 
(4) Pain. (5) Vomiting. (6) Boas’ tender points. (7) Acidity. 
(8) Feces. (9) Retention. (10) Duration of diseases. (11) Medi- 
cal treatment. (12) Result. (13) Surgical treatment. (14) Result. 
(15) Length of period under observation after treatment. (16) Re- 
currence. (17) Remarks. (18) Observer. 

The English and American cases, on the other hand, have been 
analyzed to determine the incidence of age and sex; the basis for 
diagnosis according to symptoms and gastric analyses; the occurrence 
of retention from simple dilatation, pyloric spasm, adhesions, hour- 
glass contraction, or pyloric obstruction; the duration of the disease ; 
the medical treatment, if any, and the result; the surgical treatment, 
if any, and the result; the duration of relief; and recurrence. ‘The 
question of hyperacidity or hyperchlorhydria was, through an over- 
sight, omitted. ‘This is to be regretted, as the division of ulcers 
into those with secretory symptoms and those with motor symptoms 
should be clearly defined. Fortunately the answers to the various 
questions are such that in a general way this question has been 
satisfactorily met. | 

In addition a study of 586 cases has been made, based upon pri- 
vate communications received in reply to a letter to members of 
the Association of American Physicians which requested an anwser 
which would supply the above facts. I scarcely need say I am 
deeply indebted for the valuable contributions thus placed at my 
disposal.° 

I have kept apart from my tables and used as control, for analysis 
and comparison, the unique and unparalleled experience of the 
Mayos and of Robson, Moynihan, Munro, v. Mikulicz, and many 
others, as well as of the distinguished gentlemen who took part in 
the discussions of the Royal Medical and Chirurgical Society in 1906. 
No papers on gastric ulcer can be written without drawing fully 
on the older writings and the not remote ones of Welch, Fenwick, 
Lebert, Dreschfeld, Brinton, and others. 

To control the errors liable to occur in statistics, comparisons 
have also been made with the conclusions of the various able writers 
who have analyzed large groups of cases. The skilful analyses of 
Wier and Ford, Rodman, Patterson, Caird, Russell, Bramwell, 
Greenough and Joslin; of Lund, Joslin and Murphy; of Sears, 


4 The cases of duodenal ulcer have been reserved for a future communication. 

5 Over 900 cures. Treatment only is analyzed in this communication. 

8 Since this has been written, valuable private communications with lists of cases have been 
sent me by Deaver and others. They will be embodied in an analysis to be published in the 
future. 
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Campbell Howard, Thompson, and others are invaluable. The 
German and French theses and the papers of Brunner, Kreuzer, 
Krénlein, Kérte, v. Mikulicz, Minkowski, Blumensath, Spicker, 
Schneider, Becker, Ladevéze, and Rochard have also been excellent 
controls. 

The well-founded objection that statistics which give the results 
of treatment are usually exaggerated, whether surgical or medical, 
because the tendency to omit failures is dominant, has been borne 
in mind. It does not appear, however, that there is any way of 
bringing together a large number of cases except by this means. 

The statistics offered by the advocates of medical treatment do not 
fully prove their case. A better brief could have been made by them 
had the cases been reported in greater detail and especially, also, 
with more precise accounts of after-results. It must be said in this 
respect that the surgeons have their cases better in hand for con- 
tinued observation. ‘This has grown out of the necessity before 
them of continually proving the contention that their invasion of 
the sphere of medicine is warranted by results. ‘The quarrel as to the 
respective merits of the medical and the surgical treatment of appen- 
dicitis would be in continuance had the surgeons not been able to 
marshal their facts to telling purpose. ‘Then, too, the responsibility 
of taking the life of the patient in their hands adds to the necessity 
of scientific precision of knowledge instead of. glittering general- 
ities. 

The study of statistics impresses one with the value of having a 
single guiding head and hand for each department of a hospital and 
of a liberal management which will employ such aid as can enable 
the staff properly to collect records and to keep in touch with patients 
after their discharge. An efficient medical secretary is as essential 
as a good nurse in any institution. Only by these means can fruitful 
observation be secured. Moreover, although it places another 
burden on the practitioner, if he wishes to attain knowledge that 
can be applied to his daily work, he must similarly keep in touch 
with patients after their discharge. 

As previously intimated statistics are thus far not reliable, and 
can only admit of approximate conclusions because no established 
criteria have been formed for a basis of calculation. They are 
meagre because the patients are lost sight of. From the studies of 
the many cases in the literature I should say we need information 
of the end-results and the course of the disease during a period of 
ten years. We should agree upon what constitutes a “cure.” All 
realize the difficulties, whether it is to base the result on the dura- 
tion of relief of symptoms and the absence of physical sequels, or 
on the plan of Boas, to affirm a cure only when occult blood (in 
addition to the above) is absent from the stools. 

The study has not been satisfactory, for the reasons above men- 
tioned. It has been profitable because it has laid bare our defi- 
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ciencies. Many points of interest, however, are brought out, and 
the province of the physician and the surgeon defined. 

Some elementary facts obtained from a study of the statistics of 
gastric ulcer must be known in order to estimate the relative merits 
of remedial measures. We should have a clear notion of the fre- 
quency of gastric ulcer, of the mortality of the disease irrespective 
of treatment, and of the mortality following the surgical and the 
medical treatment of the affection. 

THe Frequency or Gastric Utcer. The infrequency of 
gastric ulcer, as the following statistics will show, behooves us to 
pause before urging operative procedures for intractable indigestion, 
hematemesis, gastric pain, and other isolated symptoms on the 
ground that they are of ulcer origin. I am‘willing to admit that an 
exploratory operation in competent hands is attended by very little 
danger. If the surgeon wishes to coddle his mental powers by 
employing this means of diagnosis and the patient is willing to sub- 
mit, nothing more need be said. Otherwise, gastric ulcer will not 
be considered a frequent surgical affection. ‘This is surely the case 
in simple‘ ulcer. It would be infrequent in complicated ulcer, if 
the simple ulcer were treated for a sufficiently long period of time. 


FREQUENCY OF GASTRIC ULCER BASED ON AUTOPSIES. 


Number of | Number of 
Author. |  gutopsies. gastric uicers. Por cont. 


Welch (German statistics) . = - ‘ 32,052 


| 

1522 5.00 

| 


Harlow Brooks (Bellevue Hospital) . : 1,000 0.90 
Pearce (Albany Hospital) . 1,000 1.10 
Welch (Bellevue Hospital) . | 0.75 
Howard (Hospitals of United States). | 1.82 
Francine (Philadelphia and Phipps) . | 0.13 
German Hospital (A. O. J. Kelly) wnt ears a 937 13 0.18 
Mallory (Boston City Hospital) . ° ‘ 2,600 | | 0.90 
Warthin . 200 | } 0. 35 


Howard, in a valuable paper pointed out that the frequency of 
ulcer varies in different cities. Based on clinical returns he found 
the largest percentage of cases in Boston—1.28; the smallest number 
in Denver—0.12. ‘The Boston statistics tallied well with the figures 
of Greenough and Joslin from the Massachusetts General Hospial, 
where a percentage of 1.74 was found. It is of interest to note 
that in Breslau and Zurich 0.66 per cent., London 0.78 per cent., 


| 


788 MUSSER: GASTRIC ULCER 


Berlin 1.33 per cent., Edinburgh 2.2 per cent., are fair estimates 
of the clinical frequency of gastric ulcer. The percentage of 
frequency in America is greater than that in Germany and London. 
Edinburgh is higher than America or London. 


FREQUENCY OF GASTRIC ULCER BASED ON CLINICAL OBSERVATION. ~ 


Number | Number private 
Author. Number of cases. of gastri f cases Per cent, 
cases. 


Charité Hospital, Berlin, ) | 
1888-18938 . 218 


Howard* ‘ (Med. adm.) 161,599 


(Med. adm.), 45,712 


| §In-patients, 35,692 
Bramwellf - - Outpatients, 7,605 


Medical service of Bellevue 
Hospital, Harlow Brooks InS months, 6,26 | 


BerlinCharité . . { 


Clayton 2 
Elsner . ° 4 Private. 
Ingers . ‘ Private, 


Lichty . ‘ Private. 
Friedenwald . 
Sawyer . 


" * Hospitals of United States (15). +London and Temperance Hospitals. t Edinburgh 

‘ Royal Infirmary. ?Garfield Hospital. 

The variation in statistics in hospitals of the same city is due to 
the different class of patients admitted to the respective hospitals. 
It is well known that the death rate and frequency are higher in 
Guy’s Hospital in London than in other hospitals, because of the 
poor class of patients admitted to the former. 

In private communications received from physicians throughout 
the country the reports of the infrequency of gastric ulcer in the 
cities mentioned above is confirmed. It must not be forgotten, 
however, that different observers have different criteria upon which 
the diagnosis of ulcer is based. ‘Thus Howard states that the disease 
is rare in Baltimore, whereas Friedenwald reports an unusually 
high percentage. Professor Baumgarten in St. Louis writes that it is 
very infrequent and that he has never had to send a case to a surgeon. 

Tue Mortauity. The mortality of gastric ulcer varies with 
different observers, as the tables indicate.’ Irrespective of the 


7 With a view to economy of space, many of the tables are omitted. Those especially - 
interested in them will find them in detail in the Trans. Cong. Amer. Phys. and Surgeons, 
1907, p. 56. 4 
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method of treatment the mortality of patients admitted to the 
hospital seems to be from 6 to 8 per cent., although Bulstrode places 
it as high as 18 per cent., Gilman Thompson at 20.5 per cent., and 
K@rte and Herzfeld at 25.9 per cent. In private practice the mor- 
tality is much less, as the cases of Friedenwald, Lichty, and others 
show. 

PERCENTAGES OF SIMPLE ULcER, SEQUELS, HEMORRHAGE, AND 
PERFORATION IN CasES COLLECTED FROM LITERATURE. Total 
number of cases 1871: Simple ulcer* 409 (21 per cent.); perfora- 
tion, 536 (28.1 per cent.); hemorrhage,’ 160 (8.01 per cent.); 
of sequels 766 (40.01 per cent.). ‘The number of reported cases of 
simple ulcer included in the analysis is undoubtedly very small. 
As no special interest is attached to single cases treated medically, 
they are not reported. Moreover, the proportion of cases is not true. 
Thus, cases of perforation have been reported more frequently 
of late, to clear up questions of diagnosis and settle modes of surgical 
technique. The unpublished cases from private practice give a 
truer idea of the relations of the simple and the complicated ulcer. 
and the frequency of the grave accidents in various forms: 

PERCENTAGES OF SimpLE ULCER, SEQUELS, HEMORRHAGE, AND 
PERFORATION IN UNPUBLISHED Cases.’ Total number of cases, 
586. Simple ulcer, 194 (33.1 per cent.); hemorrhage (grave), 23 
(3.9 per cent.); perforation, 16 (2.7 per cent.); sequels, 353 (60.2 
per cent.). 


Smmpte Utcer. The results of the treatment of simple ulcer 
in cases 'collected from the literature is shown in the following 
table: 


Simple uncomplicated ulcer. 409 cases . 
Cure and improvement . 

Male... 148 Unimproved 

Female .. . 266 65.1 “ Death 

Immediate result. Surgical treatment, Cure. . . . . . 184 
Unimproved 

Unimproved 9 


The mortality is'17.3 per cent. It is seen that the advantage 
is in favor of medical treatment, as the immediate result from such 
treatment is attended by a mortality of 12.4 per cent., while by 
surgical treatment it is 20 per cent. We must admit, physician and 
surgeon alike, that simple uncomplicated ulcer is a medical dis- 
ease. 

This table does not include the statistics of Leube, Lichty, and 
many others. Hemorrhage and perforation cases are not included. 


8 Without serious hemorrhage or sequels. ® Demanding treatment 


21.0 per cent. : 
76.0 

6.6 
17.3 
68.1 p. c. \ 
5.1“ 73.2 p. 
6.6 
20.0 “ \ 26.6 Pp. ¢. 
73.3 \ 
7.9 “ 81.2 p.c. 
6.8. 
122.4" f 18.4 p. c. 
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Thus, Leube and Friedenwald have, and Bramwell, Schultz and 
Robinson estimate, a mortality below 6 per cent. Without doubt 
the excellent results attained in private practice are explained by 
the fact that the patients apply early for treatment, at once are 
placed on a proper dietary, and medical supervision is continued 
for a long time. It must be remembered that hospital patients, 
presumably the poorer classes, have more frequent complications 
and sequels and a higher mortality than private patients. ‘This 
occurs because the former class cannot carry out treatment for a 
sufficiently long time, and, indeed, usually give it up as soon as 
symptoms are relieved. 

The results of the treatment of simple ulcer in private practice 
are shown in the following table (unpublished cases) : 


85 Surgical treatment 18.0 per ct. Cure .. . 8.70perct. Unimp. . . 14.3 per ct. 
159 Medical treatment 82.0 Unimp. . .083 “ 


As to decade of surgical treatment, most cases between 20-30. 


48.5 per ct. Men .. . 29.49perct. Women . . 70.6 per ct, 
Ofthese cure . . 94.1 Men... Women . .706 “ 
unimp,. . . 05.9 “ Women . . 100.00 “ (onecase), 


As to decade of medical treatment most cases between 20-80. 


48.4 per ct. Men .. .. 20.50perct. Women . . 79.5 perct. 
Of these cure . . 91.0 “ Women . . 821 “ 
unimp. . . 09.0 “ Men... “ Women ..71.5 “ 


A closer analysis shows that of the 85.7 per cent. that were noted 
as cured by surgical treatment, 77.1 per cent. were reported as cured 
finally and 8.5 per cent. improved. Of the 14.3 per cent. unim- 
proved, 11.4 per cent. died. 91.7 per cent. were reported as cured 
by medical means, of which 60.1 per cent. were cured absolutely 
and 32 per cent. improved. 5 per cent. of the unimproved remained 
ill and 3.1 per cent. died. 

The death rate in simple uncomplicated ulcer treated surgically 
is higher (11.4 per cent.) than the death rate of cases treated medically 
(3.1 per cent.). It must be observed, however, that a larger number 
were reported “improved,” after medical treatment, the end of 
which is not known, than after surgical treatment. 

A study of the 270 cases of simple ulcer treated surgically shows 
that the patients came to the surgeon after the thirtieth year and 
the larger proportion in the decade from 40 to 50. Male subjects 
deferred treatment to a later period than females. 

Cases are treated medically in the earlier decades. ‘They are in 
all probability uncomplicated. ‘The surgeon is brought to the com- 
plicated cases. Either one of two things is evident: cases are not 
sufficiently grave to undergo treatment, or medical treatment is 
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not conducted as vigorously and over as long a period of time as is 
required to bring about a cure. It is more likely that the early symp- 
toms were absent, mild, or overlooked and treatment was not needed 
until organic conditions developed. In private cases the surgical 
treatment was instituted with the same relative degree of frequency 
as the medical in the corresponding decades. ‘The tables show that 
the reported or hospital patients (poorer classes) delay treatment and 
that the more severe cases go to the surgeon. In private practice 
there is not the same delay. 

In simple ulcer the death rate under surgical treatment was 20 
per cent., and under medical treatment 12.4 per cent. Privately 
reported cases showed a surgical mortality of 11.4 per cent. and a 
medical mortality of 3.1 per cent. It is not easy to compare these 
statistics with others, for in other analyses the mortality is given 
of both simple and complicated ulcer when not due to hemorrhage 
or perforation. The results of the medical treatment of peptic 
ulcer in the Boston City Hospital as reported by Sears showed a 
mortality of 21 per cent. Greenough and Joslin in a study of 187 
cases, treated in the Massachusetts General Hospital, found the 
mortality was 8 per cent. It must be noted that only 40 per cent. of 
the 82 per cent. discharged cured or relieved:remained well. ‘The 
series which Shultz analyzed from the Breslau and New Hamburg 
Hospital gave a mortality of 5.4 per cent., or if unrelieved and died 
are added, 10.5 per cent. unimproved by treatment. Sears well 
points out that the longer cases are followed the higher the propor- 
tion of failures, rising at the end of five years to 50 per cent. Un- 
fortunately neither surgical nor medical cases have been observed 
over the length of period that permits of definite conclusions. Gradu- 
ally there comes to light more and more cases in which repeated 
operations were done, indicating failure by surgical as well as by 
medical means. Hewes reports a series of cases of simple ulcer 
which more nearly correspond to our groups. Of 51 cases immediate 
results with complete relief followed medical treatment in 48; 
failure in relief of symptoms, 2; died, 1. 49 of the 51 were followed 
for a period of two years with results as follows: 31, or 63 per cent., 
cured; 18, or 36 per cent., recurred; 1, or 2 per cent.,died. ‘The 
same class of cases treated surgically, 13 in number, resulted as 
follows: cured 6, or 46 per cent.; recurred or not relieved by opera- 
tion 3, or 23 per cent.; died shortly after operation 4, or 30 per cent. 
A separation of the cases into the simple and complicated cases was 
not made in B. Robinson’s cases (mortality 2.1 per cent.); in Bram- 
well’s (mortality 6.2 per cent.); in Russel’s (mortality 2.1 per cent.); 
and von Leube’s (mortality 2.4 per cent.); all of which were treated 
medically. Had such been the case the mortality for the manage- 
. ment of simple ulcer would have been less without doubt. 
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Remore RESULTS OF THE SURGICAL AND THE MEDICAL TREATMENT OF SIMPLE 


Uucer (LITERATURE). 
Simple Ulcer, Medical. Simple Ulcer, Surgical. 
Period. Cure. Imp. Unimp. Death. Cure. Imp. Unimp. Death. 

6 months 20 10 2 11 36 5 4 47 
6-12 months 3 0 0 0 28 1 0 0 
1-2 years . 0 0 0 0 43 0 0 0 
2-3 years 0 0 
3-4 years ey 0 0 0° 12 1 0 0 
4-5 years 0 0 0 0 1 1 0 0 
5 years 1 0 0 0 4 0 0 0 
Not given 85 5 “a 109 


This table shows the result from six months to five years after 
treatment. It shows also the unsatisfactory state of the literature, 
inasmuch as end results are disregarded by surgeons and clinicians 
alike. Nevertheless, of 270 cases treated surgically, presumably 
cured, 47 were dead at the end of six months, while of the 139 
treated medically 11 died in the first six months. 


Remote REsvuuts oF THE MEDICAL AND THE SURGICAL TREATMENT OF SIMPLE 
(UNPUBLISHED CasEs). 


Medical. Surgical, 

Period. Cured, Imp. Unimp. Death. Cured. Imp. Unimp. Death. 
1-6 months 6 6 1 5 2 e a 4 
6-12 months 9 3 was 2 
1-2 years 4 2 
2-3 years 7 
3-4 years 1 
4-5 years 
Over 5 years 1 

Not given 58 36 6 - 18 


In addition to the foregoing the records show 35 cases apparently 
cured but followed by recurrences. Of these 29 showed benefit 
after further treatment. Of the cases. treated medically recurrence 
was noted in 16 apparent cures. Although the period of observa- 
tion was not given, all but 14 were observed for periods extending 
beyond six months. 

The remote results of the treatment in simple gastric ulcer are 
determined with difficulty, inasmuch as most of the cases analyzed 
again are not divided into simple and complicated. Mayo Robson 
had followed patients for from one to five years and was able to 
find 96 out of 112 who had suffered from gastric ulcer, for whom 
he had operated, in good health. Unfortunately his cases are not 
classified as to sequels. The same may be said of the studies of 
Greenough and Joslin, Russel, Debove, Murdock, and others. 
It is proper to note that many insist that the remote results of ulcer 
(with and without complications) treated medically are most un- 
satisfactory—56 per cent. of the 55 per cent. who were discha 
from the Massachusetts General Hospital (Greenough and Joslin) 


ae , Recurrence noted in 2 cases. 
3 
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were dead or suffered from recurrence after the lapse of five years. 
Five hundred patients suffering from gastric ulcer were admitted 
to the London Hospital, 42 per cent. of whom had previous attacks, 
Bulstrode, who made the,analyses, states that 82 per cent. were 
discharged, relieved or cured, but concludes, if the large percentage 
noted above had recurrences, similar recurrences must have occurred 
in the 82 percent. It is Mayo Robson’s conviction that 25 per cent. 
of all cases of ulcer of the stomach treated medically succumb to 
the disease or its complications. Unfortunately, again we are with- 
out the divisions of the simple and the complicated ulcer. Deove 
and Remond estimate the mortality at 50 per cent. 

In this connection the careful analysis of Russel of the results of the 
treatment of 47 patients (no division) should be given: after a lapse 
of from two to thirteen years, the direct mortality amounted to 2.1 
per cent.; 42.6 per cent. ended in recovery; 4.3 per cent. died from 
intercurrent disease; 6.4 per cent. could not be classified; and 44.7 
per cent. were suffering from stomach symptoms. Hawkins, in a 


study of 536 cases, admitted to St. Thomas’ Hospital, found the ' 


mortality 13.3 per cent., of which 0.9 per cent. died of hemorrhage, 
8.5 per cent. of general, and 1.9 per cent. of local peritonitis. Adhe- 
sions and pyloric stenosis caused the death of 1.9 per cent. Patter- 
son reports 99 cases cured; 9 result fairly good, and 8 unsatisfactory 
(4 died and 4 relapse) in 116 gastro-enterostomies, after a lapse of 
eighteen months to nineteen years. Again there is no statement of the 
sequels, as in the following list treated medically, which in 72 cases 
resulted in 19 cures, 2 probable cures, 5 probably not cured, and 
46 not cured. Only 7 of the 19 remained free from symptoms. 
Von Leube’s 556 cases gave a mortality of 2.4 per cent.; cure, 
74.1 per cent.; improved, 21.9 per cent., and unimproved 1.6 per 
cent. Huberman reports recurrence in 20 per cent. of 100 cases 
cured by ordinary medical treatment, and 8 per cent. of recurrence 
when the Lenhartz treatment was employed in 135 cases. 

The opinion of most writers is that the medical treatment of 
simple gastric ulcer is attended by the best results, whether the 
outcome immediate or remote is considered, and the quoted statis- 
tics appear to uphold this contention. 

THE TREATMENT OF HEMORRHAGE. The subjoined tables are 
an analysis of the cases which were treated, because life was in peril, 
specifically for hemorrhage. Our statistics support the observa- 
tions of those who admit that hemorrhage is best treated medically, 
but under many circumstances an operation is justifiable. Hemor- 
rhage occurred in 160 of the 1871 cases collected from the liter- 
ature. 


| 
q 
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Majority of cases between 20-30, women. Per cent, 


77 were treated surgically 
of these cure 
death 
not given . . 
58 were treated 
of these cure 
improved 
unimproved 
death 
not given 


25 chronic cases . 
18 were treated surgically 
of these cure 
improved 
unimproved 
death 
7 were treated medically 
of these cure 
improved 
unimproved 
death 
Result not given . 
One case treated and died. 
Hemorrhage occurred in 23 of the 586 (3.9 per cent.) remote cases. 


I. Acute e 

Surgical cases 

of these cure 
improved 
death 

Medical cases 

of these cure 
improved 
unimproved 
death 


we 


to 


II. Chronic 
Medical cures 
Surgical cures 


The occurrence of hemorrhage in the course of gastric ulcer is 
placed at figures ranging from 50 per cent. to 80 per cent. of all cases. 
The figures include those which are small in amount, infrequent or 
single, and those of very frequent occurrence, multiple, and in which 
large amounts of blood are lost. ‘Treatment is not necessary in 
many cases. In the other cases medical measures are resorted to. 
When life is in peril because of frequent small bleedings or because 
of one or more large hemorrhages putting life in peril, surgical 
measures have recently been considered. It is the consensus of 
opinion that hemorrhage is usually controlled by well-established 
lines of procedures. Can the few be saved by persistence in 
medical measures or by resort to surgery? Our statistics uphold 
the contention that acute large hemorrhage treated by medical 
means is attended by less mortality than that which is treated by 


1. 
= 72 
28.0 
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surgical means; the percentage of death after medical treatment 
is 22.4, and after surgical treatment, 42.8. Of course, the 
cases have been those in which life was in peril, desperate from 
the beginning, and perhaps an unfair class for the surgeon. It is 
presumed that the question with each surgeon was one of operation 
in the face of death. In the unpublished cases the percentage of 
hemorrhage, of some types, was small and hence there are only a 
few upon which to base a calculation. ‘The mortality in the respec- 
tive divisions is about that given above—medical, 23.1 per cent.; 
surgical treatment, 42.8 per cent. 

The mortality of hemorrhage when medical means are employed 
is given as follows: Becker, 17.2 per cent.; Brinton, Gerhard, and 
Welsh, 3.5 per cent.; Diller, 10 per cent.; v. Leube and Ewald, 1.125 - 
per cent. 

The remarkable experience of Moynihan stands out as an encour- 
aging feature. ‘This surgeon saved 19 out of 22 patients. Connell, 
in a paper published in 1905, finds a lessening of mortality, as 
follows: Marion (1897), 66 per cent.; Hartmann, (1898), 51.6 per 
cent.; Bidwell (1899), 50 per cent.; Robson (1900), 53.8 per cent. 
Rodman’s analysis showed a mortality of 40 per cent., and Connell, 
in an analysis of 100 cases, found a reduction of the mortality in 
57 acute cases to 26.3 per cent. 

Chronic bleeding ulcer, leading to grave anemia, is cured by 
surgical measures, according to our analysis, more frequently than 
by medical means. The mortality surgically is 22.4 per cent.; 
medically, 28.5 per cent. In private practice, the cases are too 
few for analysis. ‘The mortality of Robson’s cases (1900) is 10.5 
per cent.; of these analyzed by Rodman (1900), 19.3 per cent., 
and by Connell (1904), 8.5 per cent. 

An analysis of the two classes of cases as to age and sex did not, 
as the tables show, reveal that either of these states predisposed . 
to success or failure in any line of treatment. Greenough and Joslin 
note a mortality of 17 per cent. in males and 1.2 per cent. in females. 

The individual operator stands out. The person of experience 
tallies higher than the group of operators of small experience. 
The conclusions seem warranted that the patient is in safer hands 
by medical treatment, unless he can have the services of a surgeon 
of large experience. Even then, in acute hemorrhage, unless life 
is despaired of, the surgeon prefers to postpone operation until the 
hemorrhage is controlled and the patient relieved of shock and 
acute anemia. 

TREATMENT OF PERFORATION. The treatment of perforation 
has been discussed very exhaustively during the last ten years. ‘The 
improved abdominal technique has led to remarkable successes 
in this field. 


‘ 
| 
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INCIDENTS OF PERFORATION (LITERATURE). 


Total No. of cases, 1871. 
Perforation 536 (28.1 per cent.). Male st 
Sex 


Female 334 
Not given 
1-10 
10-20 
20-30 
30-40 Operations for perforation 481 . 
40-50 Not operated 55 


536 


Age not stated 


INTERVAL BETWEEN PERFORATION AND OPERATION. 


Number of hours. 


1-12 12-24 2446 36-48 over48 lwk. 1-2w. 23w. 34w. over4 


14438 73 48 2112 8 17 3 19 12 44 01 

25 22 16 2 


Acute, Subacute and chronic. ; 
*C, cured; D, died; I, improved; U, unimproved. 


‘TREATMENT OF PERFORATION. LITERATURE. 536 Cases. In 
481 operations—89 per cent. Cured 65.7 per cent. Died 34.3 
per cent. In 55 without operation—Cured, 11 (20 per cent.); 
died, 30 (54.5 per cent.); not stated, 14. Sex: Male, 191 (35.6 
per cent.); female, 334 (62.3 per cent.) ; not given, 11 (2.1 per cent.). 

The majority of perforations occurred in females between the 
ages of twenty to thirty—201 cases: 142 women; 59 men. 

The best percentage of cures was noted when. operation was 
between one to twelve hours after perforation. 

In cases of third decade—Cure, 135 (67.1 per cent.); women, 92 
(68.1 per cent.); men, 44 (31.9 per cent.). Unimproved, 66 (32.9 
per cent.); women, 51 (77.2 per cent.); men, 15 (22.9 per cent.). 

In the same decade the medical treatment was as follows: 14 
cases—11 women, 3 men; of these—cured 4 (28.5 per cent.), all 
women. Unimproved, 10 (71.5 percent.); women, 7 (70 per cent.); 
men, 3 (30 per cent.). 

PERFORATION. Cases Collected from the Literature. Period of ob- 
servation after recovery from operation for perforation during which 
time patients remained well: one to six months, 93; six to twelve 
months, 38; one to two years, 13; two to three years, 14; three to 
four years, 3; four to five years, 3; five toten years, 5; not stated, 
131. Total number of cases of perforation, 536; total number of 
permanent benefit ranging up to ten years, 300. 

Recurrence. After six months, none; after one year, 2; after two 
years, 1; after three years, none; after four years, 1; after five years, 
none; not stated, 1. Benefit, but later recurrence, 5, - 


Age 
50-60 29 
60-70 10 
Over 70 5 
36 
Not Not 
given, given. 
acute. chronic. 
c DC DC DEC D 
21 Noop. 2 
; 
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Unpublished Cases. Number of cases, 16 (2.7 per cent.). Sex: 
male, 7 (42.7 per cent.); female, 9 (56.3 per cent.). Age: ten to 
twenty, 1; twenty to thirty, 4; thirty to forty, 6; forty to fifty, 3; fifty 
to sixty, 1. ‘Time between perforation and operation not stated. 
Cured, 5 (31.2 per cent.); died, 11 (68.8 per cent.). 

Perforation spares neither age nor sex, occurring in about the 
same degree of frequency that ulcer occurs in each sex and in the 
respective decades. Apparently it is a slightly more frequent 
accident in males. Contrary to the experience in hemorrhage, age 
is an influence which counts for or against special lines of treatment. 
It would be expected that in the extremes of life the mortality would 
be higher, with or without operation, than in the middle periods. 
Sex does not appear to have such influence. 

The mortality of perforation as given by four observers is about 
as follows: With operation: Moynihan, 33.3 per cent.; Hawkins, 
43 per cent.; Brunner, 48 per cent.; Garre, 30 per cent. Without 
operation: Brunner, 95 per cent. 

Operation was resorted to in 481 of the 536 cases with a mortality 
of 34.3 per cent.; cures, 65.7 per cent. 55 cases were not operated 
on, death taking place in 54.5 per cent. of the cases. 20 per cent. 
of the 55 were cured and the result not given in the remainder of 
the percentage. In the unpublished or private cases 31.2 per cent. 
were cured by operation, and 68.8 per cent. died. 

Great interest is attached to the time interval between the accident 
and the operation. ‘The analysis shows, in consonance with that 
of others, that the shorter the interval the higher the percentage 
of cures. Weir and Foote and afterward Keen” analyzed reported 
cases,and Robson and Monihan and (Caird presented individual 
experience. The figures below give the percentage of death:= F Fi 


Weir and Foote. Keene. 
Per cent. Per cent. 
Under l2hours ...... 19.23 
12to24hours .... . . 68.63 50.80 
Caird. Robson and Moynihan. 
Per cent. Per cent. 
Under 12 hours - . . « §& cases, 40 49 cases, 28.5 
12 to 24 hours « 35 cases, 63.6 
24 to 36 hours + RES 14 cases, 87.5 
36 to 50 hours ae 2 cases, 100.0 


Goldsincker, in a summary of 250 articles, finds a mortality of 
50 per cent., and in 236 cases 51 per cent. of the persons operated on 
recovered. Only 46 of the 236 recovered after the twelfth hour. 
The author calls attention to the occurrence of multiple perforation. 


Cartwright Lectures, 


| 

| 

| 
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It follows that skill in early recognition is essential to give the 
patient as well as the surgeon a chance. ‘The medical attendant who 
recognizes the accident and calls the surgeon early is more deserving 
of honor than the operator, remarks a distinguished German sur- 
geon. 

It is important to note that the operation for perforation is followed 
by more substantial cures than any other procedure, that is, a 
permanent cure, hence fewer recurrences follow. French (St. Mary’s 
Hospital) reports 30 cases operated on for perforation, 18 of which 
were followed many years, and 15 remained perfectly well. Gosh 
(St. Bartholomew’s) notes 69 perforations—34 died—mortality, 49.2 
per cent.; 11 operated on and 9 perfectly cured. Patterson’s statis- 
tics do not fully uphold this view and show the frequency of recur- 
rence after operative procedures in general. 35 patients were 
operated on for perforation. After fifteen months to two years 18 
were perfectly well (16 ulcer closed and 2 closed and gastro-enteros- 
tomy). Recurrence took place as follows: 1 died of second perfora- 
tion twenty-one months later; 2 required gastro-enterostomy; in 9 
symptoms of gastric ulcer arose, and 5 had dyspepsia. 

If our statistics are upheld it would seem that an operation which 
destroys the ulcer, as excision, would be ideal. ‘This is the contention 
of Rydygier, who advocates resection. He lost 2 cases after gastro- 
enterostomy from perforation and two from hemorrhage and suggests 
that these complications are not infrequent. Professor Dock, in his 
Yale address, advocates a similar method of operation, and Bell 
of Minneapolis is also insistent upon this method, while Rodman 
earnestly urged excision of the ulcer-bearing area. 

THE SEQuELs. In the treatment of the sequels or complications 
of gastric ulcer the surgeon has equal domain with the physician. 
The following statistics will show how prominent a surgical affection 
it becomes, and how necessary it is to employ operative procedures. 
They show that it is not for gastric ulcer most operations are per- 
formed, but for the results of ulceration. 

That the sequels of gastric ulcer which cause retention demand 
surgical treatment our statistics uphold, notwithstanding the oppo- 
sition of weighty authority. This, however, must be said, the 
presence, and operation for the relief, of such sequels do not 
remove the patient from the category of medical supervision. It 
is as important to continue dietetic, hygienic, and medical means 
as formerly. Indeed, we must be willing to admit that all surgical 
procedures must be looked upon as those of necessity. 

Cases from the Literature. Number of sequels, 766 (40.0 per 
cent.). Retention from stenosis, 504 (65.7 per cent.); adhesions, 
156 (20.3 per cent.); hour-glass, 81 (10.5 per cent.); dilatation, 13 
(1.7 per cent.); pylorospasm, 17 (0.91 per cent.); cause not stated, 
53(0.65 per cent.). 


> 
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Duration of Symptoms of Sequels: 


Dilata- Pyloro- 


Adhesion. Stenosis. tion. spasm. Hour-glass. 

4 24 0 2 1 
6-12 months. ..... 18 46 0 0 8 
127 5 1 22 
52 2 1 12 
9 21 1 0 5 
1 0 5 


This table shows the duration of symptoms prior to operation. 
The records in which the maximum number of sequels occurred 
is given below: Adhesions: Greatest number (43) between ages 
of 30 to 40 years. More females than males. Stenosis: Greatest 
number (118) between 30 to 40; more males than females. Hour- 
glass: Greatest number (22) between 40 to 50; more females than 
males. Pylorospasm: ‘Three between 40 to 50, all females, and two 
between 50 to 60, all males. Dilatation: Three between 20 to 
30, were females; and three between 40 to 50 were males, 

All admit that ulcer is a disease of early life. ‘The above sta- 
tistics show, as we would expect, that the sequels are of late life. The 
duration of the symptoms, 5 to 10 years, upholds this. If the ulcer 
was diagnosticated early and treated properly, the late sequels 
would be avoided. 


Tue RESULT OF THE TREATMENT OF SEQUELS (CASES FROM LITERATURE). 


Medical. Surgical, 
Im- Unim- Im- Unim- Recur- Result 
Cured proved proved Died Cured proved proved Died rence not given 
Stenosis . 0 2 0 4 340 13 8 42 9 18 
Adhesions . 0 1 0 0 127 4 2 16 5 1 
Hour-glass . 0 0 2 0 61 3 0 12 3 ate 
Dilatation . 2 0 0 0 7 3 0 1 Se on 
Pylorospasm 0 0 0 0 6 0 0 1 a 2 
DitatatTion—13. (1.7 per cent.) Per 
cent, 
| Cured . 7 653.0 
Improved 3 23.0 
Surgical . Unimproved 0 
| Death 1 
2 
PytorospasM—7. (0.91 per cent.) 
Cured 6 85.7 
Death .. 1 14.3 
Srenosis—504. (65.7 per cent.) 


i 

re 

' 
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ApueEsions—156. (20.3 per cent.) 


Hovur-citass—81. (10.5 per cent.) 


Medical . 


PERIOD UNDER OBSERVATION AFTER CURE. PATIENTS REMAINING WELL. 
Stenosis. Adhesions. Hour-glass. Dilatation. Pylorospasm. 
Time. Surg. Med. Surg. Med. Surg. Med. Surg. Med. Surg. Med. 
1-6 months. 70 2 31 of 3 1 2 +~ 
6-12 months. 59 23 3 
1-2 years. . 69 15 a 1 2 
2-3 years. . 20 a 5 
3-4 years. . 13 eA 4 
4-5 years. . 6 ae 1 
Over 5 years. 9 oF 1 
Not stated . 106 ie 51 


The sequels, it is well seen, wh 


the lesion admits of no other conclusion. 

The sequels in unpublished cases number 353. ‘The lesions were 
not clearly defined or were confused in 53 which are not available 
for analysis. ‘The greatest number were of 1 to 5 years’ duration. 
All occurred late in life. ‘The summary shows the decade in which 
the lesions were most frequent. 

Adhesions. Largest number (13) between 30 to 40 years. 
More females than males. 

Stenosis. Largest number between 30 to 40 years. More males 
than females. 

Hour-glass. Largest number (4) between 30 to 40 years. All 
females. 

Pylorospasm. Largest number (5) between 20 to 30 sears. 
Seven males; six females. 

Dilatation. Largest number of cases, equally divided between 
20 to 30 and 30 to 40 years, nine males. 


Durations oF Symptoms oF Sequets (UNPUBLISHED CASES). 
Adhesions Stenosis Dilatation Pylorospasm Hour-glass 

1-6 months 8 18 
. . 8 31 15 
1-5 years . . . 2 34 
« « 18 
10-15 years... 2 2 
15-20 years .... 1 2 
6 


@ 


to 
NOR 


Not stated. . . . 2 


Per 
cent. 
Q 
they produce symptoms that 
iar oe are intolerant or perilous, are surgical affections. ‘The nature of 
q 
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or TREATMENT OF SEQUELS (UNPUBLISHED CasEs), 
Medical Surgical Result 


c I U D c I Uv D Recur. not given. 
Stenosis . 2 4 2 0 131 5 2 18 7S* 7M* 1 Med, 
Adhesions 0 1 1 0 40 2 2 6 4S* 1 Med. 
Hour-glass . 0 0 0 0 6 0 0 1 1 
Dilatation 49 25 0 0 20 2 4 4 18* 3 
Pylorospasm 25 6 1 0 9 4 1 1 1S* 1M* 


*S, surgical treatment; M, medical treatment. 


PERIOD OF OBSERVATION AFTER TREATMENT OF CASES THAT WERE CURED, 
DURING WHICH TIME NO RECURRENCE. 


Stenosis. Adhesions. Hour-glass. Dilatation. Pylorospasm. 

S* M* we s* M* s* M* 
1-6 months . . . 17 2 1 ay 2 6 
6-12 months. . . Ill 4 4 3 8 4 4 
1-2 years. ... 1 + 2 4 4 
2-S « « 10 1 5 we 2 13 1 8 
4-5 years... . 5 2 ole ais 1 3 
Over Sotem... B «. 0 1 1 4 
Time not stated . . 76 2 17 1 el oe 13 19 5 2 


*S, surgical treatment; M, medical treatment, 


The difference between the cases published and those unpublished 
is notable in the greater number due to dilatation and to adhesions 
in the latter. This is due to greater care in giving the cause of sten- 
osis. ‘The surgical treatment of stenosis is attended by a high mor- 
tality, but it is presumed the cases were of very grave type and 
death would have resulted had not interference been permitted. 
In dilatation the mortality was higher with surgical than with medical 
treatment. Both forms of treatment were followed by the same 
percentage of cures. As with the published cases the age and 
sex were not factors determining the result, apart from their influence 
in all surgical procedures. It is this class of cases, we must agree 
with Greenough and Joslin, “which indicates the need of surgical 
intervention in other than emergency cases of the disease.” 

FREQUENCY AND Morta.ity oF Operations. ‘The statistics re- 
lating to the various operations present interesting features. ‘The first 
of the group of tables shows the frequency of gastro-enterostomy and 
the conclusion therefore, of surgeons, that it is the operation to meet 
most of the difficulties. The percentage of mortality in gastro- 
enterostomy is much higher than that of individual operators. 
Mayo Robson has had a mortality of less than 5 per cent., and 
later, in ulcer, of 1.7 percent.; Moynihan (1906) of 3.5 per cent. ; 
Mayo of less than 3 percent. Ifa number of operators are grouped, 
as by Joslin, the mortality is 23.8 per cent., a not wide departure 
from our statistics. 

The mortality in private or unpublished cases, 9.1 per cent., 
approaches that of single operators. ‘The mortality of excision is 
high and yet compares favorably with that of gastro-enterostomy, 
for recurrence took place in 58 of 964 cases of gastro-enterostomy, 
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or 6.23 per cent., while after excision recurrence took place in 2 of 35 
cases, or 5.74 per cent. 2 of the 9 of Mayo Robson’s cases relapsed 
or recurred and 1 was not traced. 

The percentage of death, when all the cases of all operators are 
grouped together, is higher than that of individual operators of large _ 
experience. It is well that this is known, for the surgeon who 
by design operates once or twice only should know the greater 
mortality. If any blackness can be given to statistics to deter the 
surgeon who is rushing in to cure dyspepsia, etc., it is also well. 


NATURE AND FREQUENCY OF OPERATIONS. 
Cases collected from the literature. Total number of operations, 1193. 


Pyloroplasty 

Cauterization 

Dilatation of stricture . 

Gastrolysis 

Suture 


RESULT oF VARIOUS OPERATIONS (CASES COLLECTED FROM THE LITERATURE), 


Gast’ent. Exc.* Pyl’ree. Gas, Dil. Caut. Pylor. Sut. 
690 35 21 22 4 3 48 25 
47 1 1 4 ea ae 4 1 

25 1 6 2 
144 10 2 2 oe 2 6 

9 


6 
58 2 3 6 
* In two cases of excision final result not given. 


PERCENTAGE OF CURE OF VARIOUS OPERATIONS. 


Cured or Unimproved 
or death. 
Per cent. 
Gastro-enterostomy 
Excision 
Pyloroplasty 
Cauterization 
Dilatation of stricture 
Gastrolysis . 
Suture 
Pylorectomy 


Late Resutts or Various OPERATIONS (LITERATURE). 


Permanency of cure in various operations. 

Gastro-enterostomy. Excision, Gastrolysis Pylorectomy , 

6months .. . . 126 9 2 144 736 2 
1 

2 

4 


12 

Over ives. « 

Time not given. . . 2461 = 


: 
4 
4 
Per cent. 
80.80 
: 
2.10 
4.20 
5.20 
0.41 
4 0.33 
2.20 
ins 
7 
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Late Resutts or Various OPERATIONS (LITERATURE).—(Continued.) 


Permanency of cure in various operations. 


Suture. Dilatation. Cauterization. Pyloroplasty. 
Over 5 years. . 
Time not given . 5 1 3. 5 
Recurrence . . . . 


OPERATIONS (UNPUBLISHED CaSEs). 


Operations for simple ulcer, sequels, and complications. Total number of operations, 292. 


Per cent. 
Excision * 7 2.3 
Pylorectomy . 12 4.1 
Cauterization . 1 0.3 
Dilatation of stricture 0 0.0 
Gastrolysis . . 5 1.6 
REsULT oF VARIOUS OPERATIONS (UNPUBLISHED CASEs). 
Gastro- Exci- Pylorec- Gastro- Cauter- Pyloro- Su- 
enterostomy.* sion. tomy. lysis. Dilated. ize. plasty.t ture: 
4 8 3 1 2 
Improved . .. . 8 1 
Unimproved .. . 6 1 
? 1 
Recurrence 16 1 


* In one case of gastro-enterostomy result not given. tGastroplasty, 1 cured; 1 death 


Per cent. Percent. Per cent. Per cent. 

Gastro-enterostomy . . C. 75.5 I. 3.0 U. 2.2 >. 83 
Recurrence, and result not given; in remaining cases 10.2 per cent. 

Per cent. Percent. Percent. Per cent. Per cent. 
i. U. D. 28.5 R. 14.2 
Pylorecttomy .. . . C. 65.0 D. 35.0 
Gastrolysis « I. 20. U. 20. D. 
Cauterization . . . . C. one case 
Pyloroplasty . . . . C. 66.6 i VU. D. 33.3 


Late ReEsutts oF VARIOUS OPERATIONS (UNPUBLISHED). 
Permanency of cure in various operations. 


Gastroplasty, 1 cured, 1 death. 


Gastro-enterostomy. Excision. Gastrolysis. Pyloroplasty. 


Recurrence not given . 
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In the remaining operations the data were not sufficient to make 
any calculations. 

Concusions. Gastric ulcer is a medical disease. 

Gastric ulcer with complications and sequels is sometimes a 
surgical disease; if perforation occurs it becomes a surgical affec- 
tion at once; if hemorrhage occurs acutely, it is rarely a surgical 
affection; if repeated and chronic, it is a surgical affection. 

If the ulcer is productive of perversion of secretory function 
alone, it remains a medical affection. Inasmuch as hyperchlor- 
hydria is in part a neurosis, the scretory function can be balanced 
chiefly by medical, dietetic, and hygienic measures. Even if pyloric 
spasm attends the hypersecretion and hyperacidity it does not 
necessarily take the case beyond medical care. It is wrong to 
submit such patients to operation, unless motor disturbances become 
prominent. 

y@ If the symptoms and physical signs of retention from obstruction, 
dilatation, hour-glass contraction, or adhesions supervene and persist, 
the case is surgical. 

If the symptoms of gastric ulcer become continuous in spite of 
medical treatment and incapacitate or threaten life, and if hemor- 
rhage recurs and secondary anemia arises, it is a surgical disease. 
Such cases, however, are always attended by organic sequels. 

The extraordinary frequency of chronic gastric ulcer with sequels 
requiring operation is due to neglect of the treatment of an ulcer in 
its incipiency. Statistics show that most patients are operated on 
between the thirtieth and fortieth year and have an ulcer history 
of five or ten years’ duration. 

What, as a medical attendant, should one do with a case of gastric 
ulcer? From personal experience and a study of recorded cases I 
would say, if it is simple uncomplicated ulcer, employ rest, at first 
absolute and later modified, a suitable diet, and the drugs indicated, 
for at least four months. If attended by an organic complication, 
as pyloric obstruction from thickening or from adhesions, or by 
dilatation, if extreme, or by hour-glass contraction, surgical measures 
are in order. 

If perforation exists there should be no delay in operating. 

If hemorrhage exists operation is rarely necessary, and if acute, 
not unless the peril of hemorrhage outweighs that of operation—a 
nice estimation of values. If hemorrhage is persistent and gives 
rise to anemia, operation is indicated. Under any circumstances 
and until cure is established keep the patient in touch with a surgeon. 
The physician should never assume the attitude of a distinguished 
physician who congratulated himself that he did not ask a surgeon 
to see a case because it had features like those of pancreatitis, a 
suspicion borne out by the autopsy which showed such lesion. It 
should be the duty of the physician to associate with himself a 
surgeon, to the end that accidents may be taken care of at once, and 
organic sequels relieved. 
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The final very serious duty is the selection of the surgeon. One 
who has good technical ability and has had considerable experience 
in gastric surgery should be selected. ‘The operation even of gastro- 
enterostomy is not'trivial and requires the best service at command. 

After the surgical procedures of necessity are carried out the 
patient must be treated medically. Medical treatment must be 
continued over a period of four months at least; aguante and 
dietetic treatment over a period of years. 

A patient who has had gastric ulcer should, for all time, de 
the hygienic and dietetic rules which keep digestion to an approx- 
mately normal state, which prevent anemia, and which, above 
all, so conserves the nervous system as to prevent neurosis. 


THE INDICATIONS FOR, THE METHODS OF, AND THE RESULTS 
TO BE EXPECTED FROM, THE MEDICAL TREATMENT 
OF GASTRIC ULCER.’ 


By Caries G. Srocxron, M.D., 
PROFESSOR OF MEDICINE IN THE UNIVERSITY OF BUFFALO, BUFFALO, NEW YORK, 


To assemble the evidence that recent experience makes possible 
in the medical treatment of peptic ulcer and the secondary results 
of this disease, and to point out what advance has been made, 
is the first task set us—a part of the subject that will be dealt with 
by my distinguished colleague, Professor Musser. ‘To decide, in 
view of all the facts, the most judicious cdurse to pursue, without 
attempting to press overmuch the importance of any particular 
method of treatment, is the second task, and to that I devote this 

aper. 

' Were we to permit ourselves to take a brief in championing some 
method with the zeal that success in a comparatively small group 
of cases sometimes suggests, we should undoubtedly fail in comply- 
ing with the intention of the makers of this program. Above all 
things, it appears important at this juncture not to array against 
each other the comparative advantages of medical and surgical 
practices. Rather there should be made the deliberate effort so 
to view the matter that we may concur in deciding upon our place 
in the treatment of this disease. 

We should exclude from consideration those ulcerative processes 
dependent upon special infections, like syphilis, tuberculosis, and 
pyemia, except when there can be shown to be a definite relation- 
ship between these and peptic ulcer. 


1 An address delivered at the Seventh Triennial Congress of American Physicians and 
Surgeons, Washington, D. C., May 7, 8, and 9, 1907. 


806 STOCKTON: GASTRIC ULCER 


We should attempt to exclude, although perhaps unsuccessfully, 
certain cases that closely resemble in symptomatology peptic ulcer, 
but in which, despite the occurrence of pain, tenderness, spasm, 
vomiting, and hemorrhage, no ulcer actually exists. It is asserted 
in some quarters that these cases do, in fact, suffer from undis- 
covered ulcer or fissure through which the bleeding occurs. I 
deny that this is always true. First, because oozing of blood may 
be seen through the turgid, deeply congested mucosa that shows 
no lesion even under the magnifying glass. Second, because we 
know that mere superficial,erosions or fissures in an otherwise 
healthy stomach are rapidly cured by nature, and, practically, are 
without symptoms. 

Within these limitations there remain two more or less distinct 
divisions of peptic ulcer. First, the more frequent type, the acute, 
at least in the beginning, which occurs in younger patients and 
which appears somewhat more often in chlorotic young women; 
and, second, the type more commonly developing in older 
patients, especially men past middle life, often beginning as a chronic 
ulcer, and hence possessing a greater tendency to persistence. ‘The 
difference in the history of these two types strongly suggests that 
their etiology is not identical, and yet, there is enough sameness in 
the processes to enforce the belief that in most respects they repre- 
sent a common disease with the presence merely of a variation. 

It should be strongly emphasized, if we are to understand the 
subject aright, that the stomach possesses an inherent and power- 
ful resistance to accidental injury from ordinary causes. It does 
not readily succumb to infectious foods nor to wounds from for- 
eign bodies.” 

I have carefully studied, before and after gastrotomy, the 
stomach contents of a man who for years swallowed knife-blades 
screws, nails, and glass. There was evidently irritation, but, never- 
theless, fair digestion of ordinary foods, and, on surgical explora 
tion, while there were scars and areas denuded of mucosa there 
were no peptic ulcers, nor was there a history of ulcer.* Beau- 
mont long since proved that the gastric mucosa was repaired with 
surprising rapidity of injuries deliberately inflicted upon it. There 
is other evidence that may be adduced to show that the stomach 
not only resists injury successfully, but that it heals spontaneously 
in excess of other structures of the body. 

From this we must infer that a peptic ulcer includes in its course 


21t is interesting to note how the lower animals gorge themselves with putrefied animal 
tissue, fragments of bone, and irritating substances without apparent injury to the gastric 
mucosa, although, in the case of dogs, the gastric acidity is extremely high. 

3 This was a case of Dr. Gaylord, who made a gastrotomy, and removed 577 foreign 
bodies of various kinds, besides 144 grams of broken glass, many fragments of which were 
embedded in the gastric mucosa. Numerous pieces of mucous membrane were separated 
from the stomach in the efforts to remove the foreign bodies. The patient made a good 
recovery, and there was little difference in the gastric digestion before and after the operation. 
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and its nature some other factor and quality than a local injury, 
infection, and an excessively acid gastric juice. We may not ex- 
clude these as elements in the cause; they are but steps in a series 
of which the chief is some influence that removes from the mucosa 
its inherent resistance—something that, when present, enables it 
to endure a hyperchlorhydria; when absent, leaves the mucous 
membrane and the other gastric layers an easy prey to the digest- 
ing, eroding, gastric juice. 

‘That this must be true is evidenced in the instances of serious, 
even fatal, ulcer in patients having gastric juice of low acidity and 
feeble digestive power, and, conversely, by the numerous examples 
of hyperchlorhydria with exemption from ulcer. 

The preventive treatment, the immediate treatment of necessity 
and the after-treatment in surgical cases should take cognizance of 
these important facts. It is because we have not solved this perplex- 
ing, but perfectly obvious, problem that we find the embarrassing 
recurrences both after medical and surgical treatment. For it 
must be admitted that the knife has not proved to be the pan- 
acea in gastric ulcer that it has in appendicitis; and physicians 
readily consent to the statement that the medical treatment of 
chronic cases in old men is often unsatisfactory, and in a certain 
percentage ends in failure. 

At least our attitude toward treatment should nein the ac- 
ceptance of the reality of a definite lowering of internal cellular 
resistance in some focus or in foci of the gastric mucosa—points 
that are more often located near the pylorus, at the lesser curva- 
ture, posteriorly. 

Weinland believes that in the cells of the gastric mucosa is devel- 
oped a substance, an antibody, that antagonizes the digesting effect 
of the ferments. ‘This substance may be absent or much decreased 
in the focus wherein peptic ulcer develops.‘ Why this local defi- 
ciency? It has been suggested that it follows a nerve lesion, and 
some have emphasized that it probably depends upon a tropho- 
neurosis. As herpes facialis appears in certain individuals with a 
slight general infection, after mental or bodily fatigue (and herpes 
occasionally persists until the general health is restored), or as pain- 
ful perforating ulcer of the arm or leg, or as a hematoma auris of the 
insane, may, and apparently do, depend upon a neurotrophic dis- 
turbance, so may not the weakness in tissue resistance of the stom- 
ach, including the disappearance of antibodies, be likewise ac- 
counted for? Granted the actual presence of this local tissue de- 
pression, no matter what its nature, we can understand how increased 
activity, spasm, coarse and irritating foods, external pressure, etc., 
come to assist in the evolution of gastric ulcer. LEiselsberg, of 


‘*C. Bolton. Trans. Royal Soc., September 28, 1904, describes a specific gastrotoxic serum 
containing an agent that produces necrosis, and another that produces hemorrhage in the 
gastric mucosa. 
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Vienna, advocates and practises the making of a jejunal fistula 
through which the patient may be abundantly fed. Of course, this 
establishes gastric rest, but Eiselsberg® believes that the improve- 
ment in the general nutrition of the patient also contributes con- 
siderably to the cure as well as to the prevention of recurrence. 

Our preventive treatment, then, should be so to guard the 
patient that the nervous system suffers least strain, that the gastric 
Juice may be moderated in its activity, and that the gastric motility 
(through improper food, stimulants, etc.) be not exaggerated. 

The prevention of gastric ulcer might be summarized thus: 
maintain a calm nervous system in a well-conditioned body. It 
has been shown that chlorosis is accompanied by gastric. hyper- 
acidity; hence anemia must be overcome. The sharp seeds of 
fruits, the resisting portions of vegetables rich in cellulose, nuts, 
salads, condiments, etc., call for unusual, often excessive motor 
activity of the stomach, and hence should be excluded from the diet. 

In acute gastric ulcer the great need is for early dagnosis, for 
positive conviction, for strict discipline in managing the hygiene, 
the diet, for relieving the hyperchlorhydria when present, as it 
usually is, and for prolonged treatment. When this control is right- 
eously observed, there is, as a rule, little trouble in bringing about 
immediate relief of symptoms and eventually inducing cure of the 
disease. The unfortunate cases are those wherein diagnosis is un- 
certain, or the treatment careless, halting, and incomplete. Under 
such circumstances it is to be expected that a certain percentage 
wi¥t become chronic cases, and a small percentage perforative cases. 
The fault is not in the possibilities of medical treatment but in its 
indifferent application. Even in cases in which hematemesis is 
early and severe this statement holds true. 

If in acute hemorrhage the surgeon intervenes and performs a 
gastro-enterostomy, he is not sure of saving the patient. Indeed, 
experienced surgeons have informed me that they consider this 
operation unsuited in acute cases with hemorrhage. It would 
seem to me an unsafe reliance unless the ulcer area be at the same 
time attacked. Such an operation would seem to involve a grave 
risk; far greater than proper medical treatment for stopping bleed- 
ing. Nevertheless, in very rare cases in which medical means 
prove unsuccessful and death is imminent, we should consent to give 
surgery a trial; but it is somewhat unfair to surgery to expect sure 
relief in this serious state of affairs. 

What medical treatment should be adopted in acute cases with 
bleeding? Procure the most complete rest obtainable of body and 
mind and keep the stomach out of function. Sometimes most 
satisfactory results are obtained by carefully, and very rapidly, wash- 
ing out the stomach with ice-water,° using a large, soft, blunt-pointed 


5 Wiener klin. Woch., 1906, Nr. 43, p. 1298. 
6 Ewald, Wien. klin. Woch., 1906, No. 12. 
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stomach tube, or by introducing a weak solution of adrenalin. When 
the bleeding has ceased, wash out the adrenalin solution and pour 
in a small amount of gelatin solution, quiet the patient with mor- 
phine’ and atropine or hyoscine; allow him frequently to take bis- 
muth and light magnesium carbonate, suspended in gelatin water, 
provided there is over-acidity; later introduce (per rectum) frequently 
small quantities (30 to 60 c.c.) of warm, normal saline solution. 
Such measures usually control even profuse bleeding. 

Thereafter there should be rest without food, except the saline 
enemas, for several days—a week, perhaps. Should we nourish 
per rectum? Not at first; for the reason that nutrient enemas 
excite gastric secretion. After two or three days, or immediately, 
if needed to prevent collapse, small nutrient injections of milk and 
glucose should be used. As a rule, the intelligent use of normal 
saline solution per rectum, small frequent injections, will accom- 
plish more than nutrient enemas, especially early in the case. 
When hemorrhage persists or threatens, chloride of calcium in 
doses of 1 to 2 grams, diluted as necesssary, may be alternated with 
the sodium chloride solution. ; 

When should we feed the patient? It is better to enforce abso- 
lute rest of the stomach for a period of from three to six days. Should 
alarming weakness appear, aliment should be given. ‘This should 
be in the form of a thin gruel of arrowroot, farina, etc., perhaps 
blended with a little lime water and milk, or, if it appears to agree 
better, egg albumin in water or expressed beef juice, at first in small 
quantities (liquid,) unstimulating, and always with close watching 
of results. If the patient endures the starvation well, let him wait 
five or six days and then begin feeding small portions of milk or 
gruel, gradually increased. After a few tentative days, if all goes 
well, larger amounts should be allowed. 

Here arises the question as to which is best,—a scant fare, full 
fare, nitrogenous or non-nitrogenous foods. A study of the effect of 
quantity and nature of the food allowable in improving gastric 
ulcer leads to the conviction that each case must be a law unto itself. 
One is unwise to insist upon a rule. He should be modest and 
study his cases carefully. One patient will do best on rather early 
and rather full feeding, as recommended by Lenhartz; another 
becomes distinctly worse until complete rest of gastric activity has 
been carried out for several days, as practised hy von Leube. It 
seems to me that these contradictions are to be explained by the 
element of gastric and pyloric spasm that plays such an important 
role in this disease. Hence the question of excitability, of central 
and local irritability, needs most thoughtful study. Spasm must bé 
prevented, and thereby motor insufficiency relieved, so that free 
drainage may be effected. If the results are compatible with feed- 


7 Morphine has the effect of increasing gastric secretion, and hence should be combined with 
atropine. 
VoL. 134, No, 6,—DECEMBER, 1907, 27 
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ing, the patient should be fed; if made worse by feeding, he should 
be starved. I am convinced that in suitable cases one need not fear 
allowing a rather full amount of carefully divided and broken-up 
animal food (such as meat juice, ground meat, raw eggs, milk prep- 
arations, etc.), beginning with small amounts and gradually in- 
creasing the quantity, avoiding the factor of stimulation and over- 
coming any symptoms of hyperacidity by administering, as required, 
a mixture of cerium oxalate (1 part), bismuth subcarbonate (2 parts), 
and light magnesium carbonate (4 parts), or lime-water, milk of 
magnesia, and permitting the drinking of warm alkaline water. 
On the other hand, when there is marked motor excitability, with a 
tendency to pyloric spasm that seems to be increased even by 
bland liquid foods, complete abstinence must be observed for 
several days. Meantime the external application of poultices, or of 
cold fomentations, as advised by von Leube, are distinctly useful. 
The good effect of these external applications may be explained in 
the soothing action which they exercise upon the motor excitabiliiy 
of the stomach. Provided the organ can be kept in a state of rela- 
tively passive relaxation, the stomach will empty itself, and drain- 
age will be secured. 

This state of gastric calm is occasionally assisted by the giving of 
fresh olive oil or unsalted butter. Orthoform or anesthesine are 
not only useful in diagnosis, as pointed out by Murdock, but also 
in the control of pain and indirectly of spasm. 

Let us insist and teach that patients with peptic ulcer should 
submit to early and long-continued medical treatment, that they are 
not cured merely because the symptoms have disappeared, and that 
they be made to return from month to month, or from week to week, 
for observation, and at times for thorough examination, including 
the search for occult blood. In this way only, as indicated by 
Billings, can we be reasonably sure of-good results. 

From the medical point of view, surgery is called for in ulcer cases 
to relieve secondary results; that is, to save life when perforation 
occurs; to secure drainage when stasis of the second degree exists, 
and when it is not relieved by medical treatment; to stop otherwise 
uncontrollable bleeding; to overcome stenosis or the results of peri- 
gastritis, such as disturbances of the motor function from adhe- 
sions; and to relieve continued severe pain. 

To this extent, the indications for surgery are for relief of results 
of gastric ulcer rather than for the cure of the disease itself. For 
the cure of the disease in obstinate cases the plan followed by 
Eiselsberg, which has already been referred to, seems reasonable 
and may yet win for itself general approval. Except when stenosis 
exists, gastro-enterostomy alone appears not to be positively cura- 
tive of peptic ulcer, notwithstanding its usefulness in relieving symp- 
toms. Physicians oppose the operation because it is too unphysio- 
logical, because it does not spare the important functions of the 
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pylorus and duodenum, and because patients subsequently suffer 
from digestive symptoms, the recurrence of the ulcer, and even the 
starting of new peptic ulcers in the intestine. 

To summarize the medical treatment: 

Attempt to secure a calm mind, a quiet nervous system, and 
improvement of the general health. 

Make a positive diagnosis, begin treatment early, and carry it out 
with painstaking attention to details for a long time. 

Obtain general rest. In some cases feed the patient sufficiently, 
but discretely; in others, starve the patient for a period, depending 
for support upon frequent, small enemas of normal salt solution. 

For the control of hemorrhage, in addition to rest, one may suc- 
ceed by local treatment through the stomach tube, using ice-water, 
or adrenalin solution, followed by gelatin water. 

In irritating hyperacidity, one should use local general sedatives 
and antacids. 


To relieve hypertension and spasm of the stomach, in addition to © 


suitable drugs, use external applications aecording to von Leube, 
or the equivalent of these. 

Finally, continue treatment long after apparent cure, and study 
the stools for occult blood; but we should also remember the dic- 
tum of Bettmann’® that, “it is not alone the question of how long 
treated, but how well treated.” Statistics mean little, because of 
the uncertainty of method and the faulty detail so often observed in 
the treatment of this disease. 


STUDIES ON ARTERIOSCLEROSIS, WITH SPECIAL REFERENCE 
TO THE RADIAL ARTERY. 


- By W. S. Tsayer, M.D., 
PROFESSOR OF CLINICAL MEDICINE, JOHNS HOPKINS UNIVERSITY, 
AND 
Fasyan, M.D., 


ASSISTANT IN PATHOLOGY, JOHNS HOPKINS UNIVERSITY, BALTIMORE, MARYLAND. 


Amone the first things which we record in the every-day examina- 
ton of a patient is the palpability and consistency of the radial 
artery. While there has been much discussion as to what inferences 
one is justified in drawing with regard to the condition of the 
general arterial tree or of special central vessels, from the condition 
of the radial, we have, as a rule, little conception as to just what 
we are feeling in the radial artery itself. 

In order to gain information upon this point one of us (Fabyan) 


8 New York Med. Jour., March 9, 1907. 
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over a year ago, undertook the study of the radial arteries from a series 
of consecutive cases which had been previously observed, clinically, 


Fic. 1.—Radial artery of a seven months’ child (Case 58) who died fifty-six days after 
birth of bronchopneumonia (hematoxylin and eosin). This artery was not palpable 
clinically, 


Fic. 2.—Radial artery of a seven months’ child (Case 58) who died fifty-six days after 
birth of bronchopneumonia (Weigert’s elastic tissue stain). 


in the wards of the hospital. At the same time, for the sake of 
comparison, there were removed from each case, bits of the aoita 
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just above the valves and from a point just above the origin of the 
mesenteric artery, as well as a piece of the mesenteric vessel just 
below its point of origin. 

The first question which we asked ourselves was: What is the 
character of the normal radial artery and what are the common changes 
with which one meets? 

The material consisted of 61 cases, the ages of the patients varying 
from fifty-six days (in a seven months’ child) to eighty-three years. 
We were immediately impressed with the fact that the radial artery 
varies greatly in its general characters at different ages. 

At birth the artery is delicate, translucent, extremely thin, and 
collapsing. ‘The surface on opening is perfectly smooth. The 
intima consists of a single endothelial layer, lying directly on the 
surface of a deeply undulating elastica interna. The media, which 
consists of transversely arranged, smooth muscle fibres with rather 
large vesicular nuclei, has a depth of about seven to eight layers of 
cells. Connective tissue, if present in the intima and media, is ex- 
tremely scanty, none being revealed by the Mallory or van Gieson 


Fia. 3.—Radial artery of a child, aged two and half years (Case 15), who died of 


general spastic paralysis and bronchopneumonia. This artery was not palpable clini- 
eally. 


stains. There is, however, a relatively large amount of elastic 
tissue which appears on cross section as very thin, parallel, slightly 
wavy lines. ‘The elastica externa is neither as coarse nor as deeply 
undulating as the interna (Figs. 1, 2, and 3). 

The adventitia, considerably thicker than the media, consists 
of compact connective-tissue fibres with relatively large nuclei. 
The elastic fibres are fairly numerous, running in various directions. 

The picture alters progressively with the age and growth of the 
individual. ‘The changes are especially striking in the intima which, 
sometimes as early as the middle of the first decade (Figs. 4 and 5), 
becomes distinctly thickened. -This thickening consists in the 
appearance, uniformly, or at local points in the intima, of a fresh 
strip of elastica which appears to be lifted up or split off from the 
surface of the interna. In specimens stained by Weigert’s method 
the elastica interna takes a clear, grey-blue color. With growth 
and development the inner surface of the interna becomes irregular 
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and roughened in outline and of a deep black hue. Gradually, the 
irregular, rough, deeply staining inner layer is at points lifted from 
the surface of the interna, forming a separate, more or less parallel 


Fic. 4.—Radial artery of a child five years old (Case 61) who died of bronchopneu- 
monia following measles (hematoxylin and eosin), This specimen shows a beginning 
elastic muscular thickening of the intima with the separation of a second layer of elastica 
from the surface of the intima, This artery was not palpable clinically. 


Fic. 5.—Radial artery of a child five years old (Case 61) who died of bronchopneu- 
monia following measles (Weigert’s elastic tissue stain). The specimen shows the early 
separation of an inner layer of elastica from the surfaces of the interna. This inner layer 
has at points a somewhat beaded appearance. 
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strand (Fig. 6). ‘This strand on cross section appears beaded, and in 
longitudinal sections much smoother, justifying, in our opinion, the 
conclusions of Hallenberger,’ that it represents a collection of longi- 
tudinal fibres. In some specimens, connective-tissue cells may be 
seen apparently making their way through the interstices of the 
fenestrated membrane, giving rise to the picture on which Hallen- 
berger bases his hypothesis that ingrowth of connective tissue 
causes the separation of these inner layers of longitudinal elastic 
fibres. At the same time between these two layers, and some- 
times between the inner layer and the endothelium there appear 
a few connective-tissue cells and smooth muscle fibres which have 
in the main a longitudinal course. 

The media also increases in thickness with the growth of the indi- 
vidual. The elastica in this coat is very scanty in amount, merely 
an occasional thin wavy fibre. Just external to the elastica interna 
there may be a delicate layer of connective-tissue fibres. 


Fic. 6—Radial artery of a child five years old (Case 61) who died of bronchopneu- 
monia following measles (Weigert’s elastic tissue stain). The specimen shows the same 
changes noted in Fig. 5 under a higher power. 


In the second decade the artery gradually assumes the character 
of the adult vessel; the walls become thicker but the vessel still lies 
collapsed like a ribbon on its muscular bed. The surface shows on 
section a number of delicate, transverse striations, as well as two 
longitudinal lines which correspond to the points at which the artery 
folds when in a state of collapse. The cause of the transverse stria- 
tions is uncertain. Their appearance at the same time with the de- 
velopment of longitudinal elastic and muscular fibres in the intima, 
and the fact that they disappear when the artery is stretched, have 
suggested to us that they may be due to the contraction of these fibres. 


1 Ueber die Sklerose der Arteria radialis, Marburg, 1906, 8. This valuable communication 
did not appear until some time after the beginning of our studies, and was unknown to us 
until our work was nearly done. It is satisfactory to find that our observations are in 
most particulars confirmatory of Hallenberger’s results, 


816 THAYER, FABYAN: STUDIES ON ARTERIOSCLEROSIS 


The intima has increased materially in thickness. A second strip 
of elastica is usually present. More, longitudinally arranged, smooth 
muscle cells have appeared as well as a small number of connective- 
tissue cells. 

The media is also thicker (Fig. 7), the elastic tissue being rela- 
tively less marked and not as uniformly dispersed as in the first 
decade. Delicate fibrils running in various planes seem to arise 
from the interna and externa. No connective tissue is demonstrable 
excepting a fine layer just external to the interna. 

In one case in this decade, a boy with chronic nephritis, there 
were local areas in which the intima was slightly more thickened 
(observable only by the microscope). In these areas, beside the 
second strand of elastica, there was a meshwork of finer elastic 


Fic. 7.—Radial artery of a girl, aged fourteen years (Case 35), who died of pneumonia 
and pericarditis (hematoxylin and eosin). The specimen shows early elastic muscular 
thickening of the intima, This artery was just palpable clinically, but was not regarded 
as thickened. 


fibrils with an appreciable increase in connective tissue. Outside 
these points the elastica interna seemed less wavy and appeared 
rather stretched. 

In the third and fourth decades there is no great change in the 
constitution of the vessel. The gross appearance of the artery when 
laid open is the same excepting that in a few cases an occasional 
longitudinal line of irregular length is to be noted. The signifi- 
cance of these is not entirely clear, but their association, as a rule, 
with the presence of microscopic areas of connective-tissue thick- 
ening of the intima which contain numerous fine elastic fibres has 
suggested to us that they may be due to irregularities in the contrac- 
tion of the vessel associated with these changes. 
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The intima and media tend to become somewhat thicker. The in- 
tima always shows a second strand of elastica and in several instances 
as many as two or even three additional strands. In addition to 
these, sometimes in irregular patches, sometimes more or less uni- 
formly, the larger strands are replaced by a meshwork of fine fibrils 
with a marked increase in connective tissue (Fig. 8). These areas of 
connective-tissue thickening are especially noticeable in the vessels 
of a laborer, aged twenty-two years (No. 37), who had been a very 


Fic. 8.—Radial artery of a healthy man, aged thirty-two years (Case 38), who died of 
a traumatic cerebral hemorrhage (hematoxylin and eosin). Elastic muscular thickening 


of the intima with a local sclerotic patch showing 2a fine elastic network. This artery 
was palpable clinically, but was not regarded as a thickened vessel. 


heavy worker; of a laborer, aged twenty-five years (No. 60), with 
chronic nephritis; of a man, aged thirty-one years (No. 48), with 
aortic insufficiency; of a sailor, aged thirty-five years (No. 33), with 
mitral and aortic insufficiency and dilated heart. In one of these 
cases, that of the man, aged twenty-two years, there was a spot of 
calcification in the deeper part of a marked connective-tissue 
thickening of the intima (Fig. 9). 

The media becomes gradually somewhat thicker, and connective 
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tissue begins to be demonstrable by van Gieson’s stain. The con- 
nective tissue is always more marked just outside the elastica interna 
at points of local thickening of the interna. 


Fic. 9.—Radial artery of a day laborer, aged twenty-two years (Case 37), accustomed 
to heavy physical exercise, who died of pneumonia, Longitudinal section (hematoxylin 
and eosin). In the depths of the sclerotic intima is an arfea of calcification. 


Fic. 10.—Radial artery of a day laborer, aged twenty-two years (Case 37), accustomed 
to heavy physical exercise, who died of pneumonia (hematoxylin and eosin). The speci- 
men shows a local intimal thickening with i of tive tissue and a fine net- 
work of elastic fibres. Marked thickening of the media. This artery was palpable clini- 
cally, but was not considered an unduly thickened vessel. 


In several instances the media was, on measurement, considerably 
thicker than the average. Of these cases, 4 in number, 1 was a 
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day laborer, aged twenty-two years (No. 37), who had been a very 
heavy worker. ‘This patient also showed a very thick intima with 
a marked, fine, elastic meshwork and considerable connective tissue 
Fig. 10). 

The second was a laborer, aged twenty-five years (No. 60), an 
exceedingly heavy drinker and a heavy worker with chronic neph- 
ritis. In this case there was also a considerable thickening of the 
intima with the separation in some places of two strips of elastica 
and areas of greater connective-tissue thickening. 

One was a man, aged twenty-seven years (No. 42), an exceedingly 
heavy drinker with an hypertrophied heart. Here the intima, 
though not very thick, showed the separation of one strip of elastica 
with small areas of irregular thickening with fine elastic meshwork. 

The fourth case was a man, aged thirty-one years (No. 48), with 
aortic insufficiency; this man had been also a very heavy worker. 
The intima showed areas of local connective-tissue thickening with 
a fine, irregular, elastic meshwork. It may be noted that 3 of these 
4 cases were also among those selected as examples of especial 
thickening of the intima. 

In the fifth decade a decided change occurs. The lumen of the 
vessel as viewed in gross, remains open and irregularities in the 
wall may be felt on palpation. In cases which are especially 
thickened the transverse striations have disappeared and longi- 
tudinal lines of varying length are to be noted. In no case are 
there raised plaques. Plaques are, however, represented by slight 
cuppings about 3 to 4 mm. in length and about 2 mm. in breadth. 
Their surface is perfectly smooth; they are usually rather less 
circumscribed than those observed, for instance, in the coronary 
artery and of grayer color. Not infrequently these areas show 
calcification. 

The intima has become diffusely thickened and begins to contain 
considerable connective tissue (Figs. 11 to 14). In a number of 
cases further strands of elastica appear to have separated off from 
the interna, sometimes as many as three. ‘The areas with connective- 
tissue thickening and a diffuse fine meshwork of elastic fibres are 
more numerous. In some of these areas the elastica interna can 
no longer be distinguished as a separate layer (Fig. 12). 

In 6 out of 19 cases in this decade there were areas of calcification 
in the deep layers of the intima. The tissue about these areas is 
homogeneous, nearly free from nuclei and takes usually a rather 
deep, eosin stain. ‘The elastica interna, externally to the calcified 
spots, is usually stretched and may appear to be broken; it may, 
apparently, have entirely disappeared. 

In 1 case, a man, aged forty years, there was evident bone for- 
mation extending from the intima through the destroyed elastica 
into the media. 

The media in this decade reaches its maximum average thickness, 
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but the increase from the last decade is, relatively, considerably 
less than that of the intima. Opposite the thicker plaques in the 
intima the media is often considerably thinned, the nuclei elongated 


Fic. 11.—Radial artery of a day laborer, aged forty-one years (Case 54), who died of 
: aortic insufficiency and pericarditis (hematoxylin and eosin). Diffuse sclerosis of the 
a intima, This artery was regarded clinically as a thickened vessel. . 


Fic. 12.—Radial artery of a day laborer, aged forty-one years (Case 54), who died of 
aortic insufficiency and acute pericarditis (Weigert’s elastic tissue stain). Diffuse sclerosis 
of the intima. The elastica interna has disappeared. Meshwork of fine elastic fibres 
throughout the intima. 
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narrowed, and diminished in number; there is a good deal of 
connective tissue. In 3 of those cases in which calcification was 
noted in the intima there was also a medial calcification, most 
marked in the inner part of the coat, close to the elastica interna, 
opposite the points of intimal calcification. In 1 instance it was 
very extensive, involving nearly the whole width of the coat in 


Fig. 13.—Radial artery of a day laborer, aged forty-two years (Case 44), who died of 
chronie nephritis (Weigert’s elastic tissue stain). At points there are multiple strands 
of elastica. At other points there is a fine elastic network. In places the interna seems 
thinned and stretched. This artery was regarded clinically as a thickened vessel. 


Fic. 14.—Radial artery of a day laborer, aged forty-two years (Case 44), who died of 
chronic nephritis (Weigert’s elastic tissue stain.) Longitudinal section shows multiple 
strands of elastica in the intima. 


places, producing a picture similar to that described by Méncke- 
berg.? One can sometimes trace the deposition of lime salts 
directly into muscle cells from which the nuclei have disappeared, 
while in the periphery of these areas there may be evident hyper- 
trophy of the individual muscle fibers. ‘The tissue about the calci- 


2 Ueber die reine Mediaverkalkung der Extremititenarterien und ihr Verhalten zur Arterio- 
sklerose; Arch. f. pathol. Anat. u. Physiol. u. f. klin. Med., 1903, Band clxxi, 141. 
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fied areas has sometimes a homogeneous appearance staining with 
eosin, while the nuclei have disappeared. : 

- The elastic tissue in the media is scanty—merely a few thin, 
straight fibres parallel, in cross sections, to the lumen. In this 


Fic. 15.—Radial artery of a tailor, aged sixty-four years (Case 49), with chronic neph- 
ritis and hypertrophied heart, who died of an cesophageal carcinoma (hematoxylin and 
eosin). Diffuse sclerosis of the intima. Clinically this artery was palpable and regarded 
as a thickened vessel, 


Fie. 16.—Radial artery of a tailor, aged sixty-four years (Case 49), with chronic nephritis 


and hypertrophied heart, who died of cesophageal carcinoma. Longitudinal section (hema- 
toxylin and eosin). Diffuse sclerosis of the intima. 
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decade there were 6 cases in which the media was especially thick- 
ened. Of these, 3 were instances of chronic nephritis, 1 of aortic 
insufficiency, and 2 occurred in individuals who had been extremely 
heavy workers and alcoholics. 

After the fifth decade there is a progressive increase in the thick- 
ness of the intima. From one to three, more or less regular elastic 
strips may be split off from the interna, but with advancing years 
these are less marked and a diffuse connective-tissue thickening 
of the intima with fine, irregular, elastic fibres becomes the common 
type (Figs. 15 and 16). Calcification in the deep layers of the 
intima (Fig. 17) becomes commoner with age, 4 out of 5 cases in 
the eighth and ninth decade showing this change. 


Fic. 17.—Radial artery of a carpenter aged sixty-six years (Case 50), with carcinoma of 
the stomach, who died of acute peritonitis; high power (hematoxylin and eosin). Calcified 
area inascleroticintima. This artery was clinically a thickened, beaded vessel. 


The media after the fifth decade becomes, on the whole, rather 
thinner; there is a marked increase in the connective tissue and 
the tendency to calcification is greater. Opposite points of especial 
intimal thickening the media may be much thinned and evidently 
stretched, while the muscle fibres have in great part disappeared, 
having given way to connective tissue. The elastica interna in 
such cases is either much stretched or absent (Fig. 18). In some 
instances, as shown in the photograph of the artery of a man, aged 
eighty-three years, the whole vessel may be changed into an irregu- 
lar, nodular tube (Fig. 19). 
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It thus becomes clear as pointed out by Jores’ from a general 
standpoint, and by Aschoff,* and Hallenberger,* with regard to the 


Fic. 18.—Radial artery of a blacksmith, aged seventy years (Case 52), a syphilitic, with 
chronic fibrous myocarditis, chronic mitral and tricuspid endocarditis and hypertrophy and 
dilatation of the heart, who died of pneumonia (hematoxylin and eosin). Extensive sclerotic 
plaque of intima with calcification. Widespread sclerosis of media which opposite the plaque 
is much thinned and stretched. Clinically this was a thickened vessel. 


Fic. 19.—Radial artery of a farmer, aged eighty-three years (Case 1), with chronic nephritis 
and hypertrophied heart, who died of bronchopneumonia (hematoxylin and eosin). Exten- 
sive calcification of the intima and media. Clinically this vessel was hard and nodular. 


radial especially, that an elastic muscular thickening of the intima 
appears in the radial artery at a relatively early age, that is, within 


3 Wesen und Entwickelung der Arteriosklerose, Wiesbaden, 1903, 8. 

4 Sitzungsberichte der Gesell. zur Beférderung der gesammten Naturwissenschaften zu 
Marburg, 1905, Nr. 8, 117. 

5 Op. cit. 
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the first decade. With growth and the associated increase in 
pressure the artery strengthens itself—in the intima by the sepa- 
ration of one or more fresh strands of elastica from the inner 
surface of the fenestrated memberane, and the appearance about 
these of a few connective-tissue cells and longitudinal muscle 
fibres; in the media and adventitia by a gradual hypertrophy and 
hyperplasia. After full growth has been reached, at the end of 
the second decade, there is little change in the thickness of the 
adventitia. The intima, however, tends to become slightly thicker 
from the development of more elastic tissue and smooth muscle 
fibres, while the depth of the muscular media shows a slight increase. 
Gradually, however, during the third and fourth decades, especially 
in individuals subjected to heavy physical strain, there appear 
areas in the intima in which there is a distinct, connective-tissue 
thickening; the regular elastic strands which are separated from the 
interna are replaced by numerous, finer, more irregular fibrils, while | 
on the outer side of the elastica, a delicate layer of connective tissue 
also appears. Opposite these areas the elastica interna is less 
deeply undulating and seems somewhat stretched, while connective 
tissue begins to appear between the muscle fibres of the media. 
In other words, the strain has begun to tell wpon the vessel wall, 
and the yielding tube fortifies itself by the connective-tissue thicken- 
ing of the intima and to a lesser extent of the media. As Aschoff 
has well expressed it, the artery of the child and that of the 
young adult with its increased amount of elastic tissue has a low, 
elastic resistance but a high limit of elasticity. Gradually, with 
the wear and tear of age or as the result of unusual and excessive 
strain, the elastic resistance becomes unequal to the burden imposed 
upon it and the limit of elasticity tends to be passed. The giving 
vessel then strengthens itself with a substance which has a much 
higher elastic resistance, but a lower limit of elasticity, namely, 
connective tissue. 

But these changes are not marked until the fifth decade when the 
arte y begins to assume an essentially different appearance. The 
vessel wall, unable to stand the strain, tends to stretch, and an 
additional support is offered by the development of firm, connective 
tissue in the intima, together with an increase in that upon the medial 
side of the interna and, in lesser degree, throughout the media. 
The vessel is here usually felt as a firm tube. 

Finally, in these sclerotic vessels, degenerative changes set in, 
which are somewhat different from those seen in the larger arteries, 
consisting as they do, of local areas of coagulation necrosis with 
calcification, especially marked in the deep layers of the connective 
tissue thickenings of the intima and in the muscle fibres of the media, 
particularly opposite these points. These changes may, as has 
been pointed out by Ménckeberg, go on to actual bone formation. 
Although, in one instance, there was an apparent atheromatous 
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softening in the sclerotic intima of a man, aged seventy years, in 
not one of our cases did we see the superficial proliferation so common 
with fatty changes in the aorta. 

When these facts are considered it becomes evident that it may 
often be difficult to draw a sharp line between the normal and the 
pathological radial artery. That which is normal at 50, would 
be pathological at 30 years. A connective-tissue thickening of the 
intima is not to be regarded as pathological in old age 

Regressive changes, necrosis, calcification, and atheroma which, 
as Jores has pointed out, occur especially, if not only, in a sclerotic 
intima, must be regarded as pathological. 

It is a striking fact that in not one of our cases did we see calci- 
fication of the media unaccompanied by similar changes in the 


intima. 


| Is the normal radial artery ever palpable? 'To this question there 
can, of course, be but one answer. In the great majority of these 
cases, after the age of twenty years, the radial artery was palpable. 
Recognizing the fact, however, that if one rolls the artery carefully 
against the bone the normal vessel is often palpable, we divided our 
cases, clinically, into those which were not palpable or palpable and 
not regarded as thickened, and in which the vessel appeared to 
be distinctly thickened. When we compared our clinical notes 
with our pathological observations the result was extremely inter- 
esting. In the first and second decades none of the arteiics were 
considered as thickened; in the third and fourth decades 77 per 
cent. were regarded as essentially normal, but in the fifth decade, at 
exactly that period when the connective-tissue thickening of the 
intima becomes especially marked, it appears that 63 per cent. of 
the arteries were regarded, clinically, as thickened vessels. 

The arteries which were regarded clinically as thickened showed, 
in the majority of cases, anatomical thickening of the intima. 

The beaded, goose-necked artery corresponded in practically 
every case to calcification of the intima or of intima and media. 

It was our impression that the great frequency of the palpability 
of the arteries might be due in part to the fact that the majority of 
our patients were colored. But an analysis of our tables seems 
to show that, while the frequency of palpable arteries is indis- 
putably somewhat greater among the colored, the difference is by 
no means as marked as we had fancied that it would be. The 
observations of one of us (Thayer) show clearly that the percentage 
of palpability of the radials in this group of hospital patients 
was much higher than that 3 in healthy individuals in higher walks 
of life. 

A study of the individual cases shows that, as a rule, the thickened 
vessel becomes evident to the palpating hand. ‘There are, of course, 
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striking individual exceptions, especially in very fat people. ‘The 
palpability of the vessel depends apparently on the general thick- 
ening of the coats, especially, however, upon the changes in the 
intima which are progressive throughout life. In cases of aortic 
insufficiency and in chronic nephritis in which measurements show 
a considerable thickening of the media as well, this doubtless 
plays a part in the palpability of the vessel, but according to 
our measurements and tables the part is subordinate. It is a 
striking fact, moreover, that the thickening of the intima and the 
media go usually hand in hand. An analysis of our tables shows 
that in those cases in which heart hypertrophy was found, the 
media and intima were almost uniformly thicker than the average, 
and selecting from these cases those in which aortic insufficiency or 
chronic nephritis was present, the thickening of both coats appeared, 
on the whole, yet, more marked, but it was rather striking that the 
change was more noticeable on the whole in the intima than in the 
media. ‘The same observations are true of those cases in which 

especially high pressure was noted intra vitam. . 


Comparison of the changes in the radial with those in the mesenteric 
artery and aorta. 

The structure of the mesenteric artery is in some ways different 
from that of the radial. 

In gross, the appearances are much the same but on a larger scale. 
The same transverse striations are visible in the opened vessel of 
the young adult, and the irregular, longitudinal lines are present in 
the more thickened artery. ‘The elastica interna is a much thicker 
band. The media contains much more elastic tissue which is 
arranged as a well-marked meshwork. In areas throughout the 
muscular coat there are conspicuous aggregations of these fibres. 
The adventitia is very much thicker and contains more elastic 
tissue than that in the radial artery; this tends to have a longitudinal 
course (Figs. 19 and 20). 

The changes in the intima and media are in the main identi- 
cal with those in the radial. The same elastic, muscular intima 
develops early in life and the same connective-tissue thickening 
in the later decades. Here, also, the change from elastic muscular 
to connective-tissue thickening begins to be specially noticeable in 
the ‘fifth decade. 

Two points, however, are striking in the mesenteric arteries which 
have been examined, namely: (1) Calcification is apparently 
much less frequent than in the radials. (2) In several cases plaques 
were seen with fatty softening of the deeper layers of the intima 
and superficial proliferation—a picture which we have never seen 
in the radial. 

In the aorta, as pointed out by Jores, the elastic-muscular intima 
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Fic. 20.—Mesenteric artery of a child, aged five years (Case 61), who died of bronchopneu- 
monia following measles (Weigert’s elastic tissue stain). The specimen shows the different 
arrangement of the elastic tissue from that seen in the radial artery. A second strand of elastic 
tissue has been separated from the surface of the interna. 


Fic. 21.—Radial artery of a child, aged five years (Case 61), who died of bronchopneu- 
monia following measles (Weigert’s elastic tissue stain). Shows the same conditions as Fig. 
20, but under a higher power. 
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thickens progressively with age. This is beautifully borne out by 
Fabyan’s measurements. Indeed, our tables, showing the thickness 
of the intima of the radial and the mesenteric arteries and the aorta, 
side by side, show a striking, progressive increase in the depth of 
the intima from birth to old age in all vessels, with the onset of 
connective-tissue sclerosis especially notable in the fifth decade. 
The disposition of the elastica in the aortic intima is much less 
regular than in the other vessels. The regressive changes, com- 
moner in the thicker intimas, are particularly prone to be in the 
form of necrosis with fatty change and softening (atheroma) associ- 
ated with active proliferation of the intima on the surface of the 
plaque. 

In the aorta and mesenteric artery likewise over-strain and high 
pressure appear to result in changes analogous and more or less 
parallel to those in the radials. ‘There are exceptions in individual 
cases which are sometimes striking. But, on the whole, when one 
finds an undue thickening of the intima in the radial, analogous 
changes are usually found in the mesenteric artery and aorta. ; 


W hat inferences, then, are we justified in drawing from the presence 
of a thickened radial artery? 

In old age a thickened radial artery represents conditions which 
are normal and to be expected, not only in peripheral, but in central 
vessels. 

An unduly thickened radial at an earlier age may mean one of 
two things: 

1. The vessel has been subjected to unusual and exceptional strain, 
or 

2. It is a vessel which, from inherent weakness or other individual 
circumstances, has been unable to cope with conditions which might 
ordinarily be regarded as normal. 

In either case the result has been the same; the artery has been 
obliged to fortify itself by progressive thickening of its walls, especially 
by a connective-tissue sclerosis of the intima and media. 

As a rule, although there are striking individual exceptions, when 
the thickening of a radial artery is unduly marked, similar 
changes occur in the intima of the mesenteric artery and aorta. 
The early sclerosis of the intima, associated as it commonly is 
with like alterations in the muscular coat, constitutes a predispo- 
sition to those regressive changes (calcification, atheroma) which 
may be dangerous in other parts of the body. The distribution 
of such changes is irregular and too often not to be determined 
intra vitam, but the unduly palpable radial artery indicates a 
strong possibility of their existence in some part of the body at 
least, and may thus reasonably be regarded as a signal of danger. 
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THE SIGNIFICANCE OF TUBERCLE BACILLI IN THE FECES. 


By RANDLE C. ROSENBERGER, M.D., 


ASSISTANT PROFESSOR OF BACTERIOLOGY, JEFFERSON MEDICAL COLLEGE, PHILADELPHIA; 
DIRECTOR OF THE CLINICAL LABORATORY, PHILADELPHIA GENERAL HOSPITAL. 


THE detection of tubercle bacilli in solid or well-formed stools 
of several patients whose histories were vague and in whom the 
clinical diagnosis was far from clear, led me to take up this sub- 
ject for research. ‘The idea was actually to see how prevalent is 
the occurrence of acid-fast bacilli in the feces, by studying the feces 
of others than those suffering from known tuberculous infection. 
With this end in view during the last two years, 612 cases were 
collected from the wards of the Philadelphia General Hospital. 
Together with this number there were stools of 60 cases of diag- 
nosticated tuberculous infection, making in all 672. ‘The stools were 
obtained from patients with croupous pneumonia, typhoid fever, 
erysipelas, diarrhoea, surgical and nervous disorders, and from indi- 
viduals who were apparently healthy; in fact, from patients in all 
wards of the institution, no matter what the clinical diagnosis. Of 
these stools 137 were solid, 297 were semisolid, and 178 were fluid. 
‘The tubercle bacillus was found in 120 cases, or 19.6 per cent.; 
in solid stools 28 times; in semisolid stools 40 times, and in fluid 
stools 52 times. In the 60 cases of diagnosticated tuberculosis, the 
organism was demonstrable in all, no matter what the consistency 
of the feces. 

It has been observed by some writers that acid-fast bacilli have 
been found in the feces of those suffering from enteric fever, and 
that it is quite common for them to be found in all specimens of feces 
even in health; that this latter assertion is absolutely erroneous 
will be shown by the results of the studies here recorded. ‘The 
presence of the tubercle bacillus in the feces may be a process 
of excretion; wherefore a few experimental studies regarding the 
excretion of bacteria in general may be quoted. 

Newmann' and Karlinski’ observed Bacillus typhosus in the 
urine in 35 out of 112 cases examined. Wyssokowitsch® in 22 
experiments employed fourteen bacterial species; only twice were 
the species introduced into the blood, and yet they were found in 
the content of the intestine. On each occasion there were macro- 
scopic hemorrhages into the serosa and mucosa. He concludes 
that the passage of bacteria into the excreta occurs only when the 
blood containing them escapes through some breach of continuity 
in the excretory membrane due to inflammatory or mechanical injury. 
Dobroklouski* in Cornil’s laboratory found that the bacillus of 


1 Berl. klin. Woch, 1890, p. 229. 2 Prager med. Woch, 1890, p. 231. 
3 Zeits. f. Hyg., 1886, vol. i, p. 3, quoted by Sherrington. 
4 Quoted by Sherrington, Jour. Path. and Bact., 1893, p. 258. 
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avian tuberculosis, when administered with food, infected guinea- 
pigs by penetrating the healthy intestinal mucosa. 

As corroborative evidence, numerous investigators have performed 
experiments by feeding, by subcutaneous and intravenous inocu- 
lations, and proved that the organisms pierce and reach the mucous 
membrane without any evident lesion being present. 

Emmerich and Buchner, after injecting Bacillus neapolitanus 
into the blood, found that the organism escaped in large numbers 
through the intestinal wall. In one experiment no pathological 
change in the intestinal wall was observed, but in almost all there 
was blood in the contents of the intestine and hemorrhages in the 
mucosa. Sherrington,’ in concluding his article on the escape of 
bacteria with the secretions, says the evidence is against believing 
that when the transit of bacteria across the secreting membrane 
occurs the membrane is still normal in condition, although at the 
same time it may not be ruptured or pervious to red blood cells. 

The fact that the escape of the bacteria tends to occur not immedi- 
ately upon the introduction of them wholesale into the circulation, 
but in the late stages of the communicated disease, suggests that the 
healthy secreting membranes are not pervious to bacteria, and that 
only after soluble poisons produced by the infection have had time 
to act upon them do the membranes become pervious to the germs. 

Babes’ concludes, from experimental work upon glanders, that 
the bacillus can penetrate uninjured mucous membranes. At this 
point may be mentioned the well-known experiments of Ravenel, 
who, shortly after having fed animals tubercle bacilli, killed them 
and found the bacilli in the thoracic duct, though no lesions or 
abrasions of the mucous membrane of the gut were evident. 

As another instance of the penetration of mucous membranes by 
pathogenic organisms, typhoid bacilluria may be mentioned. This 
condition was studied at some length by Koujojeff,* by Charrin and 
Ruffer, Ruffer, Schweiger, Blachstein, Corrado, Pernice and Scag- 
liosi, Cornil, and others, quoted by Sherrington.’ ‘They have proved, 
by experiments upon .animals with various bacteria, that it is quite 
common for bacteria to be found in the bile or urine after intravenous 
or subcutaneous inoculation or even after feeding alone. 

Griffith” has shown that when tubercle bacilli are injected into 
a cow the milk may be infective without disease of the udder. 

I inoculated rabbits and guinea-pigs subcutaneously with a 
homogenized culture of attenuated human tubercle bacilli. Upon 
the fourth day I detected tubercle bacilli in their feces. After seven 
weeks the animals were killed. The guinea-pig showed neither 
a local nor visceral lesion, not even intestinal lesions, while the rabbit, 


5 Arch. Hyg., vol. xi, p. 357. 6 Jour. Path. and Bact., 1893, p. 276 
7 Comptes-rend.. Paris, 1888. 

8 Central. f. Bact. u. Parasit., 1889, vol. vi, p. 672. ® Loc. cit. 

10 Royal Commission on Tuberculosis, Brit. Med. Jour., 1907, ii, 211. 
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though no visceral lesions were found, had a caseous mass at the site 
of inoculation and in the right inguinal region. A second series of 
guinea-pigs and rabbits was inoculated in the same manner and 
with the same organism. I again found tubercle bacilli in their 
feces at the end of the fourth day. These animals were killed at 
the end of the sixth week and at autopsy no intestinal, visceral, or 
glandular lesions were present in the guinea-pig, but the rabbit 
showed a large, apparently caseous mass in the right inguinal region 
in which I was unable to find tubercle bacilli. 

Examination of a number of specimens of feces from guinea-pigs 
and rabbits in apparent health failed to reveal any acid-fast bacilli. 
'+ In well-defined instances of pulmonary tuberculosis it is the rule 
to find tubercle bacilli in the feces. If a case comes under the 
observation of the clinician which is not at all clear, but presents a 
clinical picture resembling malaria, enteric fever, or acute miliary 
tuberculosis, the finding of tubercle bacilli in the feces will deter- 
mine the diagnosis. In those suffering from chronic diarrhcea, 
with no other appreciable symptoms, pulmonary or otherwise, the 
tubercle bacillus is at fault in most cases. ‘These cases have fre- 
quently come to autopsy, some showing intestinal ulceration and 
others showing no ulceration. 

Instances of ascites, the exact nature of which was unknown, were 
diagnosticated positively as tuberculous by the finding of the tubercle 
bacillus in the feces. ‘These cases were further proved by surgical 
procedures, that is, abdominal operation. As a well-marked intes- 
tinal tuberculous ulcer is appreciable from the appearance of the 
serous coat of the gut, in one case thus operated upon, no ulcers 
were present. 

That tubercle bacilli are in the feces, irrespective of a pulmonary 
or an intestinal lesion is proved by the fact that I found them in 
cases of general glandular involvement, meningitis, hip-joint dis- 
sease, and Pott’s disease of the spine, the latter condition being in 
a boy aged five years. 

In acute miliary tuberculosis, diagnosticated or not clinically, 
the bacillus was present in the feces in all cases. The result of 
these studies suggests the intestinal mode of infection in tuber- 
culosis in general. It is my intention merely to quote a few observa- 
tions supporting the theory of the intestinal infection in tuberculosis, 
as these studies strengthen that theory. This theory of infection 
is gaining ground daily and the experiments of Schroeder and 
Cotton," of Ravenel, and of Vallee who practically confirmed 
Ravenel’s feeding experiments by working upon calves, of von 
Behring, and Calmette, and Guerin’s work upon goats, demonstrate 
fully that the intestine is by far the most common path of infection 
and that aérial infection is uncommon. 


1 Bull. No. 86, Bureau of Animal Industry of Department of Agriculture. 
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In a number of autopsies in which the mesenteric and other glands 
were studied bacteriologically, it was found that over 40 per cent. 
showing no tuberculous lesions in any part of the body were tuber- 
culously infective. It was also found that in all cases of active 
tuberculosis and in almost all cases of inactive tuberculosis, the 
mesenteric glands were tuberculously infective." Supporting von 
Behring’s theory that the most frequent method is through the 
intestinal wall, Guthrie found over 22 per cent. of infections through 
the intestinal tract, Heller nearly 40 per cent. of primary intestinal 
affections, and Still over 23 per cent. 

To explain the presence of the tubercle bacillus in the feces of 
man is not easy. I believe that the bacillus enters the human 
economy through ingestion (water?), either in infancy or maturity. 
At first the number of bacilli is not large, and they find their way to 
the blood and lymph stream. During their transit some are dis- 
charged through the feces and others through the urine. The 
circulation of these organisms through the lymph and blood continues 
indefinitely, and the patient actually suffers from a toxemia which 
may be so severe as to set up chronic diarrhoea, or cause vague 
symptoms characteristic of no one disease. 

As the organisms multiply in the body and as the toxemia and irri- 
tation progress, a point of least resistance is somewhere established ; 
the tubercle bacillus lodges and sets up the disease, with its distinct 
pathological features. It is interesting to note that in cases of 
healing tuberculosis, or actually arrested or healed cases, the 
tubercle bacillus is rarely if ever found in the feces. ‘This is also 
true of the occurrence of tubercle bacilli in the sputum. In some 
of these cases recorded, the sputum has been examined at least 
six and as many as twelve times negatively, and subsequent examina- 
tion of the feces was also negative. 

Passler,” in considering the diagnosis of pyretic conditions, as septi- 
cemia and typhoid fever, mentions the probability of acute intestinal 
tuberculosis being the cause of the malady, irrespective of tuberculosis 
of any other organ. During the evolution of intestinal tuberculosis, 
he suggests that the infection by pyogenic organisms will perform 
the same role as they do in ulcerative pulmonary tuberculosis, and 
asserts that when we are dealing with a marked pyretic condition, 
which has lasted for several weeks without any particular and 
definite signs to indicate typhoid fever or septicemia, we must always 
think of an acute intestinal tuberculosis. He concludes by saying 
that as an intestinal infection may occur without any manifestations 
clinically the feces should be examined for the presence of tubercle 
bacilli. He cites only 2 cases. 

Wood" states that tubercle bacilli are found in the feces of persons 


12 Rosenberger, A Study of the Mesenteric Glands in their Relations to Tuberculosis, AMER. 
Jour. Mep. Sciences, July, 1905. 

18 Miinch med. Woch., October 23, 1906. 

14 Chemical and Microscopical Diagnosis, 1905. 
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suffering from tuberculosis (pulmonary), because in the majority 
of cases the bacilli are swallowed together with small masses of 
sputum. Sahli* mentions that in intestinal tuberculosis tubercle 
bacilli are found in the feces and are therefore of diagnostic impor- 
tance. ‘The stools may, however, contain these bacilli even though 
there is no intestinal tuberculosis (if the patients swallow their 
sputum). Searching the stools has even been recommended for 
the diagnosis of lung tuberculosis in cases of irresponsible persons 
who swallow the sputum. Previous treatment with dilute potassium 
hydroxide or digestive enzymes is often successful and may be 
serviceable in the examination of mucopurulent particles of the 
movement which have been isolated from the mass of feces. We 
do not know whether, under certain conditions, decomposition will 
destroy tubercle bacilli in the intestine. At any rate, we cannot 
always demonstrate tubercle bacilli in the stools, even when there is 
undoubted intestinal tuberculosis. Perhaps this is on account of the 
dilution of the content of tubercle bacilli by the abundant particles 
of food. ‘Tubercle bacilli are most readily found in the purulent or 
bloody pieces of diarrhoeal stools. As tubercle bacilli in the feces 
may be due to swallowed sputum, we can diagnosticate intestinal 
tuberculosis if bacilli are found in the feces only, when at the same 
time, attacks of diarrhoea occur with pus and blood in the stool. . 
The tubercle bacillus must be carefully distinguished from the 
smegma bacillus, which is said to occur at the anal orifice and might 
have become mixed with the feces.” * 

Lichtheim™ says that the presence of tubercle bacilli in the stools 
is the exception rather than the rule in persons suffering from pul- 
monary tuberculosis. He further asks the question whether the 
presence of these organisms in the feces means intestinal ulceration 
or merely that the patient has swallowed them with his sputum. In 
control observations he showed this not to be the case, as he claimed 
it was only exceptional to find the bacilli, since they were very 
difficult to find and then only a very few were present. 

In January, 1897, Shaw” mentions the finding of tubercle bacilli 
in the feces of a patient exhibiting no tuberculous lesion of the 
intestinal tract. The lungs, however, showed isolated tubercles and 
areas of bronchopneumonia. 

Emerson,'* in remarking upon the occurrence of tubercle bacilli 
in the feces, says that it must always be borne in mind that the organ- 
isms may be swallowed, especially in children in whom the diagnosis 
of pulmonary tuberculosis has been made; “but this is rather a 
remote possibility in the case of a careful adult.” 

Boston” recommends collecting a “small portion of the purulent 


18 Diagnostic Methods, 1905. 16 Fortschntte d Med., January, 1883. 
17 Jour. Amer, Med. Assoc., March 20, 1897, p. 554 

18 Clinical Diagnosis, 1906, p. 390. 

 Tbid., 1904, p. 380. 
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or mucoid material from the feces, smear it thinly on a slide,” and 
then stain as for tubercle bacilli in the sputum. “‘Tubercle bacilli 
when found in the feces point conclusively to the existence of tuber- 
culous ulceration of the intestines.” 

Simon” claims that when tubercle bacilli are present in the feces, 
it indicates intestinal ulceration, providing they are observed upon 
repeated examinations and there are clinical symptoms pointing to 
the bowels as the seat of the disease; otherwise, they may be referable 
to swallowed sputum. 

Technique. If the feces to be examined was fluid or semisolid, 
a small quantity from any part of the stool was taken and spread 
on a slide, dried, and stained. When the feces were solid, a small 
amount of sterile distilled water was put upon the slide and a small 
mass of fecal matter added, mixed thoroughly, spread, dried, and 
stained. Not one of the specimens was centrifugalized. 


In staining the preparation, carbol-fuchsin was applied for fifteen. 


minutes in the cold, the excess drained off, and Pappenheim’s solution 
poured on the preparation. This was allowed to act for two or three 
minutes, washed with water, and if the specimen was of a uniform 
blue color it was dried and examined in cedar oil. If the preparation 
was not uniformly blue, Pappenheim’s solution was applied and 
reapplied until the smear was blue. By observing this technique care- 
fully, no mistake can happen regarding the diagnosis of the tubercle 
bacillus, as this organism and spores of other bacilli are the only 
bodies retaining the carbol-fuchsin stain. All other bacteria and 
cellular elements are stained blue. Great care must be taken lest 
some artefact be mistaken for the tubercle bacillus, such as a minute 
scratch in the glass, a small crystal, or the periphery of a cell. The 
organisms, as a rule, are comparatively few, in cases not plainly 
diagnosticated as tuberculous, but in well-marked cases of pulmonary 
or intestinal tuberculosis they are comparatively abundant. The find- 
ing of the tubercle bacillus in a spread is not always easy of accom- 
plishment; it has frequently taken me at least an hour and some- 
times as long as two hours to find three or four bacilli. 

Direct searching through solid stools is less promising than in fluid 
stools. Nevertheless, tubercle bacilli may quite frequently be demon- 
strated in solid movements, if, as Hamberger™ recommends, we mix 
a piece of feces the size of a pea with a few centimeters of water, then 
centrifuge gently to remove the coarser pieces, dilute the supernatant 
cloudy fluid with a double volume of alcohol, centrifuge once more, 
and then after drying examine the remaining precipitate which will 
consist almost exclusively of bacteria. Personally I have never 
found this procedure necessary. 

Park” recommends searching in the feces for any purulent or 


*” Clinical Diagnosis, fifth edition, 1904, p. 328. 21 Quoted by Sahli. 
2 Pathogenic Microdrganisms, 1905, p. 312. 
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mucous particles, and if none are found the larger masses are 
removed, the rest diluted and centrifugalized, and stained by the 
ordinary methods. 

Page* mixes a small mass of feces in 1.5 c.c. distilled water, adds 
54 c.c. of a mixture of equal parts of alcohol and ether, centrifugalizes 
ten minutes, makes a smear of the sediment, fixes it to the slide with 
albumen, and stains as usual. 

If the assertion that the tubercle bacilli found in the feces result 

from swallowing sputum or the presence of intestinal tuberculosis is 
| true, the examination of the feces is useless, as no further knowledge 

is gained. 

: It is a well-known fact to students of tuberculosis that a persistent 
diarrhoea is present for a very long time, and yet the autopsy shows 
no ulcerations in any part of the intestinal canal. ‘Therefore, it is 
by no means certain, if we find tubercle bacilli in the feces of 
those suffering from tuberculous enteritis, that ulcerative lesions are 
present. But, suppose that acid-fast bacilli are present in the feces 
of a person not suffering from any appreciable lesion of tuberculosis, 
what then is the significance of such a finding? 

I believe from the studies made of this number of cases, both from 
a clinical and pathological standpoint, that if an acid-fast bacillus is 
present in the feces of any individual, and this organism resembles 
morphologically and tinctorially the tubercle bacillus, tuberculosis of 
some part of the body exists. Ido not mean pulmonary tuberculosis, 

/ but tuberculosis of the intestines, liver, lymph nodes, peritoneum, 
or any viscus. 

A resume of some of the cases that came to autopsy, with general 
remarks concerning some of the patients who did not succumb to 
the disease, is of great interest and very instructive, and is appended. 
In almost two-thirds of the cases I was fortunate in being able to 
follow the clinical findings with those at autopsy. A few of the 
patients were removed from the institution in a precarious condition, 
and although a number of them died no autopsy was permitted. 

Case I.—Clinical diagnosis, cirrhosis of liver with ascites. ‘There 

ae: was no expectoration. ‘Three days before death delirium set in, sug- 

a gesting meningitis. At autopsy miliary tuberculosis of lungs and 


1 tuberculosis of the peritoneum; no intestinal ulcerations. 
II.—Clinical diagnosis, chronic pleurisy. Eleven exami- 
, nations of sputum were negative. At autopsy pleura was one-eighth 


of an inch in thickness over right lung and the same lung showed 
ee miliary tuberculosis. No intestinal ulcerations. 
a Case III.—Clinical diagnosis, acute miliary tuberculosis. The 
a. sputum was examined on nine occasions with negative results. At 
autopsy miliary tuberculosis of lungs and spleen. No intestinal 
ulcerations. 


% Quoted by Emerson. 
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Case IV.—Clinical diagnosis, acute miliary tuberculosis. At 
least six examinations were negative for the tubercle bacillus. At 
autopsy there was found acute miliary tuberculosis of all the viscera; 
no intestinal ulcerations. 

Case V.—Clinical diagnosis, pleurisy and tuberculosis of hip. 
Sputum on a number of occasions was negative for the tubercle 
bacillus. At autopsy there was acute miliary tuberculosis of all 
viscera; no intestinal ulcerations. (Three weeks after finding the 
tubercle bacillus in the feces, it was found in the sputum.) 

Case VI.—Clinical diagnosis, typhoid fever. No expectoration, 
and there were four negative Widal reactions. At autopsy six 
small, irregular, atypical ulcers; long axis transverse to bowel; one of 
these ulcers had perforated the gut. Studied bacteriologically, these 
ulcers showed few tubercle bacilli. 

Case VII.—Clinical diagnosis, tuberculosis of the hip. No 
autopsy. 

Case VIII.—Clinical diagnosis, acute miliary tuberculosis. Acute 
miliary tuberculosis of all viscera was found at autopsy, but no 
intestinal ulcerations. 

Case IX.—Croupous pneumonia and pleurisy. No _ tubercle 
bacilli found in the sputum. Crisis occurred, but there is still an 
irregular temperature. 

Case X.—Clinical. diagnosis, chronic diarrhoea. No cough; no 
expectoration. No autopsy. 

Case XI.—Clinical diagnosis, chronic diarrhoea. After finding 
tubercle bacilli in the feces, slight impairment of resonance was 
noted in the right apical region. 

Case XII.—Clinical diagnosis, chronic diarrhoea and cirrhosis of 
the liver. No expectoration. ‘Tuberculous ulcers were found in the 
gut at autopsy. 

Case XIII.—Clinical diagnosis, repeated attacks of pleurisy. 
No expectoration. No autopsy. 

Case XIV.—Clinical diagnosis, pleurisy with effusion. Sputum 
negative on four occasions for the tubercle bacillus. 

Case XV.—Clinical diagnosis, chronic diarrhoea. No expectora- 
tion. ‘Typical tuberculous ulcers of the gut were found at autopsy. 

Case XVI.—Clinical diagnosis, erysipelas and diarrhoea. No 
expectoration. Slight pulmonary lesions were found; no intestinal 
ulcers. 

Case XVII.—Clinical diagnosis, septicemia, pelvic abscess, 
typhoid. Acute miliary tuberculosis of all viscera; no intestinal 
ulcers. 

Case XVIII.—Clinical diagnosis, malignant endocarditis. No 
expectoration. Acute miliary tuberculosis of all viscera; no intes- 
tinal ulcers. 

Case XIX.—Clinical diagnosis, chronic diarrhoea. At autopsy, 


intestinal ulcers were found. 


838 ROSENBERGER: TUBERCLE BACILLI IN THE FECES 


CasE XX.—Clinical diagnosis, alcoholism. No expectoration. 
Recent and old lesions were present in the lungs; no intestinal ulcers. 

Case XXI.—Clinical diagnosis, tuberculous peritonitis. At 
autopsy tuberculous peritonitis and intestinal ulcers were found. 

Case XXII.—Clinical diagnosis, pleurisy. ‘Tuberculosis of both 
pleurz, of mesenteric glands and spleen; no pulmonary or intestinal 
lesions found. 

Case XXIII.—Clinical diagnosis, chronic diarrhcea. ‘Tuberculous 
ulcers present. 

CasE XXIV.—No clinical diagnosis made. At autopsy general 
miliary tuberculosis was found, but no intestinal lesions. 

CasE XXV.—Clinical diagnosis, enteritis. ‘This case was a child 
two years old and treated for seven months for gastro-enteritis; there 
was no cough, no expectoration; the cervical glands were enlarged. 

CasE XXVI.—Clinical diagnosis, tuberculous peritonitis. Patient 
had cavities in both lungs, yet no sputum could be collected. 

CasE XXVII.—Clinical diagnosis, Pott’s disease. ‘This case was 
a child five years old; no pulmonary lesions demonstrable. No 
autopsy. 

Case XXVIII.—Clinical diagnosis, typhoid fever and pneumonia. 
No tubercle bacilli were demonstrable in the sputum on several differ- 
ent occasions, and during illness two negative Widal tests resulted, 
and blood showed a leukocytosis of 17,000. At autopsy acute 
miliary tuberculosis of both lungs, liver, and spleen, with few 
intestinal ulcers. 

Case XXIX.—Clinical diagnosis not made. At autopsy, general 
miliary tuberculosis; no intestinal ulcers. 

CasE XXX.—Clinical diagnosis, tuberculous peritonitis. This 
case was operated upon and the diagnosis confirmed. 

Case XXXI.—Clinical diagnosis, probable carcinoma of the 
stomach. Pernicious vomiting, chronic diarrhoea, marked cachexia, 


and emaciation were among the cardinal symptoms. No autopsy. 


Case XXXII.—Clinical diagnosis, typhoid fever. Child six 
years old, running a persistent irregular temperature; no pulmonary 
symptoms, and three Widal tests were negative. 

Case XXXIII.—Clinical diagnosis, secondary anemia. Besides 
the tubercle bacillus being found in the feces, the ova of Tri- 
cocephalus dispar and Ascaris lumbricoides were present. ‘The 
malarial parasite was also seen in the blood. (As this was an immi- 
gration case, he was immediately deported.) 

CasE XXXIV.—Clinical diagnosis, probable tuberculosis of the 
liver. Bacilli were found on two occasions in the feces. No 
autopsy. 

Cast XXXV.—Clinical diagnosis, not made. Sputum examina- 
tion negative on three occasions. Caseous tuberculosis of the 
bronchial and mediastinal glands; miliary tuberculosis of the kid- 
ney, liver, spleen, and intestines was found at autopsy. ' 
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CasE XXXVI.—Clinical diagnosis, chronic pleurisy. No tubercle 
bacilli were found in the sputum. At autopsy adhesive pleurisy on 
both sides was found, together with a féw miliary tubercles in the 
lung. There was no intestinal ulceration. 

CasE XXXVII.—Clinical diagnosis, erysipelas. No tubercle 
bacilli were demonstrable in the first three examinations of the 
sputum, though a fourth examination was positive. (Three days 
after tubercle bacilli were found in the feces, pulmonary hemor- 
rhage took place, and the bacillus was found at this time.) 

CasE XXXVIII.—Clinical diagnosis, interrupted recovery from 
typhoid fever. No autopsy. 

CasE XXXIX.—Clinical diagnosis, typhoid fever. Acute mil- 
iary tuberculosis of a general character was found at autopsy; no 
intestinal ulcerations. 

CasE XL.—Clinical diagnosis, chronic diarrhoea. ‘Tuberculosis 
of the intestines and tuberculosis of the mesenteric glands were 
present at autopsy. 

Case XLI.—Clinical diagnosis, acute miliary tuberculosis. No 
tubercle bacilli were found in the sputum. At autopsy acute miliary 
tuberculosis of all the viscera was found, but no intestinal ulcers. 

Case XLII.—Clinical diagnosis, chronic diarrhoea and jaundice. 
X-rays showed gallstone. ‘Tuberculosis of the retroperitoneal glands 
was observed at autopsy, but no gallstone. 

Case XLIII.—Clinical diagnosis, pneumonia, no crisis, and 
running an irregular temperature; no tubercle bacilli could be found 
in the sputum. Healed tuberculosis of the lungs, with tubercu- 
lous ulcers in the gut, were found at autopsy. 

Case XLIV.—Clinical diagnosis, typhoid fever. No expectora- 
tion. At autopsy acute miliary tuberculosis of a general character 
was found. 

CasE XLV.—Clinical diagnosis, carcinoma of the liver. At 
autopsy, cancer of the lung and liver were found, together with 
tuberculosis of the mesenteric glands. . 

CasE XLVI.—Clinical diagnosis, locomotor ataxia with empyema. 
One liter of pus was found in the pleural cavity at autopsy. ‘There 
was one positive and two negative examinations of the sputum for 
tubercle bacilli. 

Case XLVII.—Clinical diagnosis, general glandular enlargement. 
Spreads from an inguinal gland removed during life showed tubercle 
bacilli, and spreads from mesenteric gland removed at autopsy 
also contained tubercle bacilli. At autopsy there was no pulmonary 
tuberculosis, but a purulent peritonitis, with general enlargement of 
all lymphatic structures. No intestinal ulcers. 

Case XLVIII.—Clinical diagnosis, typhoid fever. At autopsy, 
tuberculous ulcers were observed; no pulmonary lesions. 

Case XLIX.—Clinical diagnosis, tuberculous peritonitis. Oper- 
ation disclosed fibrinopurulent peritonitis. Numerous miliary 
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tubercles on visceral and parietal layers of the peritoneum were 
observed, but no intestinal ulcerations could be made out. 

Case L.—Clinical diagnosis, malaria. Patient had chills, fever, 
and sweats, occurring almost daily for ten days. Examination of 
the blood on several occasions failed to demonstrate the malarial 
parasite. 

Case LI.—Clinical diagnosis, meningitis. Child, eighteen 
months old; no pulmonary symptoms. ‘Tubercle bacilli were 
demonstrable in the spinal fluid about the same time they were 
found in the feces. 

Case LII.—Clinical diagnosis, cervical lymphadenitis. Upon 
the second examination and after a very careful and prolonged 
search a few tubercle bacilli were found in the feces. 

Case LIII.—Clinical diagnosis, cutaneous tuberculosis (lupus). 
Although tubercle bacilli were found in the feces, no pulmonary 
lesions could be made out. 

Case LIV.—Clinical diagnosis, diarrhoea alternating with con- 
stipation. No autopsy. 

Case LV.—Clinical diagnosis, gunshot wound of the chest pene- 
trating the lung. On five occasions the sputum was examined for 
tubercle bacilli, but with negative results. At autopsy a large cavity 
was found which was surrounded by gangrenous tissue, and on the 
margin, upon histological examination, tubercles were found which 
showed few tubercle bacilli. 

Case LVI.—Clinical diagnosis, tumor of testicle, probably tuber- 
culous. The organ was removed and histologically presented a 
typical picture of tuberculosis. No pulmonary lesions were evident. 
It might also be mentioned that tubercle bacilli were found in sections 
of the organ and also in spreads before fixation. 

Case LVII.—This case was one in which a large, ulcerating mass 
was present in each groin, following the inguinal glands. The con- 
dition had persisted for two years. ‘Tubercle bacilli were found in the 
feces, though the condition had been diagnosticated as sarcomatous, 
specific, and tuberculous. Sections of the masses studied histologi- 
cally showed typical tubercles and giant cells and tubercle bacilli. 

Besides these cases just cited there were 9 cases of chronic 
diarrhoea, some of which, upon autopsy, showed tuberculous ulcers 
and others did not. In a few of these latter cases slight pulmonary 
involvement could be made out, while in the greater number no 
pulmonary lesions were demonstrable. 

Conciusions. 1. No acid-fast bacillus other than the tubercle 
bacillus was found in the feces. 

2. The presence of the tubercle bacillus in the feces means that 
active tuberculosis exists somewhere in the body. 

3. In acute miliary tuberculosis the bacillus is always present in 
the feces. 
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4. In all cases of chronic diarrhoea and in cases of general glandu- 
lar involvement, the feces should be examined for tubercle bacilli. 

5. Finding tubercle bacilli in the feces does not mean intestinal 
ulceration in all cases. 

6. In arrested or healed pulmonary tuberculosis no tubercle 
bacilli are found in the sputum or the feces. 

7. The feces should be studied for tubercle bacilli as a part of the 
routine examination, especially in suggestive cases and when no 
expectoration can be obtained. 

I wish to extend my thanks to the various resident pathologists at 
the Philadelphia General Hospital for their valuable codperation. 


ACUTE INTUSSUSCEPTION IN THE ADULT. 


By Grorce G. Ross, M.D., 
ASSISTANT SURGEON TO THE GERMAN HOSPITAL; SURGEON TO THE GERMANTOWN HOSPITAL, 


PHILADELPHIA, 
AND 


Henry F. Paces, M.D., 


ASSISTANT PHYSICIAN TO THE GERMAN HOSPITAL, PHILADELPHIA, 


INTUSSUSCEPTION, although far more common in children, occurs 
with sufficient frequency in the adult to warrant a careful study of the ' 
causes, pathology, and results. One-third of all cases of intestinal 
obstruction are due to intussusception. In 1000 cases of acute 
intestinal obstruction reported by C. L. Gibson,’ 187 were due to 
intussusception, 121 to volvulus, 354 to hernia, 42 to Meckel’s 
diverticulum, 40 to gallstones, 34 to openings, 16 to foreign bodies, 
20 to miscellaneous causes. Leichtenstern’ found 442 cases of intus- 
susception in a collection of 1152 of intestinal obstruction, excluding 
congenital obstructions, stenosis of the rectum, and the various forms 
of hernia. The exact proportion of cases in children and adults is 
about 65 to 35. It is the most common cause of intestinal obstruction 
in children, and one of the most uncommon in adults. ‘Treves gives 
the following table of frequency by age for acute intussusception: 
Before the age of eleven years, 53 per cent.; between eleven and 
twenty years, 12 per cent.; between twenty-one and forty years, 20 
per cent.; between forty-one and sixty years, 11 per cent.; beyond 
sixty years, 4 per cent. or less. Sixty-five per cent. of all cases occur 
before the age of twenty, and 53 per cent. before eleven years. 
Twenty-five per cent. occur during the first year of life. In chronic 
intussusception the percentage differs: 50 per cent. of this class of 
cases occurs between twenty-one and forty, and only 25 per cent. 
under eleven years. 


Annals of Surgery, 1900, p. 487. 
vou. 134, No. 6.—DECEMBER, 1907. 


2 Vierteijahreschrift f. d. prakt. Heilk., 1873-74. 
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There are three anatomical varieties of intussusception: enteric, 
colic, and ileocolic. Of those occurring in the region of the ileocecal 
valve there are three forms: ileocecal, ileocolic, and a combination of 
these, called by Leichtenstern, iliaco-ileo-colica. The most common 
form of invagination is the ileocecal, the most uncommon being the 
ileocolic; the other varieties coming between these two in the order 
of enteric and colic. 

Invaginations of the small bowel rarely occur in the upper portion 
of the intestinal tract, although a case is reported of the presence of 
duodenum in the invaginated portion of an ileocecal intussusception.* 
In one of our cases the invagination was of the jejunum, about three 
feet from the duodenal junction. Most enteric invaginations occur 
in the lower portion of the jejunum, next in frequency being the 
ileum, in about the proportion of 4 to 1.‘ In our first case the 
amount of gut invaginated was about three inches long, and this cor- 
responds with the general experience of observers, that enteric invagi- 
nations usually involve relatively small portions of gut. ‘The short- 
ness of the invaginated portion does not interfere with the severity 
of the symptoms, or with a fatal termination if the condition be 
unrecognized and unrelieved. 

Any portion of the large bowel may be involved in the colic variety 
of intussusception: the ascending into the transverse, the transverse 
into the descending, the descending into the sigmoid, or the sigmoid 
into the rectum. Colic intussusceptions are necessarily short, as the 
large bowel is fixed by its short mesentery. 

Ileocecal intussusception is the commonest form. ‘The ileocecal 
valve forms the apex of the invaginated portion of bowel. ‘The ileum 
does not pass through the valve, but pushes the valve ahead of it. 
This form may attain great size. Cases are on record in which the 
valve traversed the entire length of the colon and presented itself at 
the anus, and even protruded through the sphincter. In the ileocolic 
variety the terminal portion of the ileum invaginates, passing through 
the ileocecal valve. The valve and cecum remain at their normal 
position and only later are carried into the colon. The third variety, 
iliaco-ileo-colica, is a combination of the ileocecal and the ileocolic, 
and is really an advanced stage of the ileocolic, in which the ileum 
is first protruded through the valve or down to it, and the cecum is 
then forced with the invaginated ileum into the colon. 

The cause of all intussusception of the bowel is irregular muscular 
action, the muscles in the wall of bowel acting normally in one por- 
tion, while in an adjoining portion muscular action is abnormal, due 
to one of several causes. This abnormality may be a limited but 
severe muscular action, or a total muscular paralysis—spasmodic 
invagination and paralytic invagination. ‘The experiments of 
Nothnagel have placed the pathology of intussusception on a fairly 


3 Dr. Delipini, Path Soc. Trans, 4 Treves, Int. Obstruction, p. 144. 
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firm basis. He demonstrated the two forms, spasmodic and paralytic, 
in rabbits. In the spasmodic form the circular muscular fibers were 
made'to’contract, narrowing the lumen of the gut, while the adjacent 
bowel remained normal in size and activity. When he stimulated 
the bowel to the stomach side of the contracted portion, nothing 
happened. When, however, the bowel to the lower side was stimu- 
lated, the longitudinal fibers, by their contraction, caused the normal 
bowel to turn in on itself causing a progressive descending invagi- 
nation, in which the contracted portion of bowel did not take place. 
The same thing occurred when the bowel was totally paralyzed by 
crushing. When an intussusception increases in length it does so at 
the expense of the sheath. The method of increase of the invaginated 
portion of the ileum in the ileocolic variety is different from the other 
varieties of intussusception; here the ileum protrudes through the 
ileocecal valve and meeting no resistance in the large cecum, grows 
by the protrusion of more and more ileum, and not at the expense of 
the sheath, the limit being reached by the length of the mesentery. 
Clinically, the spasmodic variety is the only one met with, and the 

_ vast majority are descending invaginations. Retrograde or ascend- 
ing invaginations occur, but are of short duration and a very small 
portion of bowel is invaginated. As a rule, they reduce themselves 
and are, therefore, not often recognized although often suspected as 
the cause of transitory intestinal colic. Double and triple intussus- 
ception also occur but rarely. A recent reported case will be recited 
later. 

Irregular muscular action of the intestinal muscularis is the - 
requisite for intussusception. The causes which give rise to the 
irregular action are, ptomaine poisoning, enteric fever, traumatism, 
growths of the bowel, benign and malignant. Ptomaine poisoning, 
causing, as it does, violent action of the muscle of the bowel by the 
local irritation, and this action being irregularly distributed through 
the bowel, gives rise to the majority of cases of intussusception. The 
vast. majority of cases of intussusception occur in children in the 
milk-feeding period. Impure milk is an extremely common cause of 
intestinal poisoning, hence we can reason from cause to effect. ‘This 
frequency in children of intestinal colic due to infection, plus the 
increased mobility of the large bowel, is corroborative of this opinion. 
In the adult intussusception from ptomaine poisoning is less common. 
The following case is in point: 

G. M., agent, aged twenty-seven years, was referred to the German 
Hospital, August 3, 1905, by Dr. George Y. MacCracken. On 
August 1 he had eaten deviled crab and watermelon; he said the 
crab was bad. Several hours later he had a severe abdominal pain, 
colicky in character, and associated with vomiting. His abdomen 
was scaphoid, but there was no tenderness or rigidity. Morphine did 
not relieve the pain. Castor oil did not produce a stool. On the 
following day his abdomen was still scaphoid, with general tenderness, 


844 ROSS, PAGE: ACUTE INTUSSUSCEPTION 


but no rigidity and no tumor could be made out; he was still vomit- 
ing and there was no bowel movement. He was admitted on August 
3, with marked symptoms of intestinal obstruction. No tumor could 
be made out on account of the abdominal distention. Pulse 108; 
temperature normal. He had an anxious expression and his appear- 
ance was of one suffering from profound toxemia. Dr. MacCracken 
had diagnosticated ileocecal intussusception. His abdomen was 
rapidly opened and the diagnosis proved to be correct, except that it 
was an ileocolic invagination. It was impossible to reduce the invagi- 
nation, which involved a large segment of the ileum, probably 
eighteen to twenty inches, and so an ileocolotomy with a Murphy’s 
button was hastily performed. The man’s condition forbade any 
further procedure. He lived but a few hours and died of shock and 
exhaustion. 

We believe the exciting cause of this case was ptomaine poisoning 
from decayed crab meat. 

That intussusception occurs during the course of enteric fever is 
proved by the following recorded cases, which have come to notice 
since the practice of opening the abdomen for perforation or suspected 
perforation has come into vogue. Lieutenant-Colonel Jennings,” 
R.A. M. C., reports 2 cases occurring during enteric fever, giving 
rise to symptoms similar to perforation. The true condition was 
not discovered in either case until the necropsy was performed. 

Ash* reports two cases, one in which six inches of ileum had slipped 
into the cecum. Operation six hours after the onset of symptoms. 
The patient, a soldier, aged twenty-five years, on the ninth day of a 
relapse was suddenly seized with acute abdominal pain which passed 
away only to return in an hour with vomiting and marked rigidity, 
but without distention. The pain was referred to the umbilicus and 
epigastric region. Under anesthesia a mass could be felt in the right 
iliac fossa which was dull to percussion. The patient was operated 
upon, the intussusception was reduced and the patient made an 
uninterrupted recovery. The second case reported by the same 
author, was discovered at postmortem; the third case was operated 
on by one of us (Ross), November 25, 1903, at the German Hospital. 

Dr. J. C. Wilson speaks of invagination of the bowel occurring 
during the course of enteric fever, but relates no cases. This state- 
ment was probably founded on postmortem findings: Hart and 
Ashhurst’ speak of having seen it occur during an attack of ambula- 
tory typhoid. B. L. Bryant and J.S. Bragg* report a case, occurring 
in a man, aged twenty-three years. Ordinary course of typhoid fever. 
In fourth week sudden abdominal pain, localized in right iliac fossa, 
Pain intense, skin moist, small bowel movement. ‘Temperature, 
102°; pulse, 120; respiration, 24. Abdomen became very tender, 

* British Medical Journal, 1902, i, 1083. * British Medical Journal, May 3, 1902. 


7 Annals of Surgery, January, 1904. 
8 Med. Record, November 18, 1905, p. 818. 
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most intense one inch above McBurney’s point. One hour after 
attack, pulse 145, and weak. Abdomen not distended. Patient 
quiet. Diagnosis, perforation. Operation: three intussusceptions 
both ways: the first a short distance from ileoceca!l junction was 
eight inches long and easily reduced; the second, five inches long, a 
short distance from the first, was also easily reduced; and a third, 
three inches long, also in the ileum, was discovered. Patient died 
five hours after operation. 

Two cases have been operated on at the German Hospital. The 
first has been reported by one of us (Ross*), and the other was 
operated on by Dr. Deaver. 

Case I.—W. B., a male, aged seventeen years, in a severe attack 
of typhoid fever (with hemorrhages), was awakened on the twenty- 
sixth day with violent abdominal pain. He was thought to have 
perforation of the intestine, but operation disclosed an intussus- 
ception three inches from the junction of the duodenum and the 
jejunum. This was readily reduced, and although he had later 
hemorrhages, he made a good recovery. (Details of the case history 
may be found in the original report.) 

I do not believe that there is a special pathological cause for 
intussusception under these circumstances, except it be the lack of 
muscular tone due to inflammatory infiltration of the bowel wall in 
localized areas, permitting a greater degree of distention in different 
portions of the bowel. 

Case II.—Miss J. S., aged nineteen years; single; a wireworker, 
was admitted February 27, 1906, on the nineteenth day of the 
disease, and was discharged on May 20, 1906. Diagnosis: enteric 
fever. Complications: hemorrhages, intussusception. Operation : 
reduction. Relapse: cholecystitis. Sequel: neuritis, with foot drop. 

The family history is negative. 

Previous History. The patient had measles, pertussis, varicella, 
and pneumonia (at six years). Menstruation established at four- 
teen years; regular but painful. 

For several months she had felt indisposed and low-spirited. For 
two weeks before admission she had been confined to bed with high 
fever (according to her statement). Vomited once; had slight 
abdominal pain and some diarrhoea. No epistaxis; no cough, but 
considerable expectoration. 

The physical examination was negative, except that the spleen 
was enlarged to percussion. No rose spots were found. On March 
2, the Widal was negative, and on the 13th it was positive. 

On the twenty-first day of the disease, three days after admission, 
and on the two subsequent days the patient had hemorrhages. 
There were eight bloody stools, amounting to 2040 c.c. The tem- 
perature dropped 8° F., from the evening of the twenty-first day to 


® Surgical Complications of Typhoid Fever. Amer. Jour. Mep. Scrences, 1905, cxxx, 
115. 
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the morning of the twenty-third day of the disease. There was a rise 
again until the temperature reached 101.8° F. on the twenty-seventh 
day. Then followed a gradual decline until, on the evening of the 
thirty-fifth day, the record was 98.4° F. From this time there was 
another rise to 103.4° on the thirty-ninth day. On the fortieth day, 
at 2 a.M., the patient had some abdominal pain and vomited a 
yellow fluid with some mucus. At 11 a.m. she passed a small, 
liquid stool containing bloody mucus. At 2 p.m. the pain in the 
abdomen grew worse. At 5 P.M. another stool containing shreds 
of bloody mucus was passed. Later there were several more stools 
with streaks of blood and mucus. ‘There was considerable tenesmus. 
During the day patient vomited six times. The vomitus changed from 
a yellow at 2 a.m. to light green at 5 a.m.; dark green at 11 P.m.; 
brown at 4.30 a.m. on the forty-first day; dark brown with fecal odor 
at 11.30 a.m. On the forty-first day, at 8 a.m., the abdominal pain 
became very severe, peristalsis was greatly increased. The leukocyte 
count was 11,000. A diagnosis of intussusception was made and the 
patient was transferred to the surgical department for operation. 

Operation. Dr. Deaver. Chloroform. Vertical incision 9 cm. 
long in the outer margin of the right rectus muscle. Upon opening 
the peritoneum, the cecum was found to be collapsed. The ileum 
was very much injected and distended. A large ulcer was found in 
the ileum near the cecal junction and an intussusception at this point. 
The cecum was the intussuscipiens, and 25 cm. of the ileum the 
intussusceptum. The ileum was withdrawn without difficulty. The 
patient reacted well from the operation. From the forty-first to 
the forty-sixth day her temperature ranged from 101.4° to 103.4° F. 
On the forty-sixth day she was transferred to the medical department 
with a relapse. The temperature was 103° F. She was weak and 
restless, pulse rapid and feeble, the respirations frequent. 

On the fiftieth day the stitches were removed. Wound in fine 
condition. Hemorrhage from left nostril. Bowels quite free. Pulse 
rate 152. On the fifty-ninth day the gall-bladder became pain- 
ful, tender, and palpable. Some cough. On the sixty-sixth day 
she developed a neuritis in the right leg with subsequent foot-drop. 
On the seventy-third day the temperature reached normal and 
remained normal until the patient’s discharge from the hospital on 
the one hundred and second day. She still suffered with partial foot- 
drop, but otherwise was in good condition. 

For 2 cases illustrating traumatic intussusception and that due 
to malignant growths we are indebted to Dr. Francis T. Stewart, 
surgeon to the Germantown Hospital. The notes as given by Dr. 
Stewart are as follows: 

Traumatic Intussusception. N. G., aged thirty-six years, was 
struck just above the crest of the left ilium by a heavy steel beam. 
Shortly afterward he was admitted to the Germantown Hospital in 
the most profound shock. At the end of twenty hours his tempera- 
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ture had risen to normal and the pulse had fallen to 110. He had 

vomited twice and had passed twelve ounces of bloody urine. There 

was great pain all over the abdomen, a large hematoma in the left 

loin, and intense rigidity of the abdominal muscles. Liver dulness 
wes decreased by three fingers’ breadth, and no dulness could be 

detected in the flanks. ‘The ebdomen was opened in the middle line 

below the umbilicus and a large extraperitoneal extravasation of 
blood found extending from the bladder, whose walls were infiltra ted 

with blood, to the left kidney which was normal to palpation. The 

abdominal muscles on the left side were torn from the left iliac crest. 
The peritoneal cavity was opened and found to be clean; there was 

no visceral rupture. In numerous places the small intestine was 

tightly contracted, the areas involved varying greatly in extent, so 

that in certain regions the intestine seemed to be ligatured, while in 

others it resembled a piece of tape. In one place the contracted 

intestine had passed into the relaxed segment below for a distance of 
two inches. ‘The intussusception was reduced, the peritoneal cavity 

closed, and the extraperitoneal tissue drained. ‘The patient died four. 
hours later of shock. 

Intussusception due to Malignant Growth. C.H., aged forty years, 
had sarcoma of the iris removed about nine months ago and later the 
eyeball for recurrence. Now has general melanotic sarcomatosis. 
He was admitted on April 7, 1906, with severe abdominal pain and 
non-fecal vomiting for twenty-four hours, elongated mass in right . 
side of abdomen becoming harder with colic, no blood or mucus from 
rectum, no distention; bowel movements have been growing smaller 
for the past two or three days. Incision on right side, intussusception 
about one foot long of ileum into ileum, apex of the intussusception 
entering colon and reaching hepatic flexure, the apex of the intus- 
susception being formed by a tumor about one-half inch in diam- 
eter in the bowel wall. This, as well as several other tumors, 
showed marked umbilication. Intussusception reduced with diffi- 
culty. Recovery from operation uneventful. 


The diagnosis of acute intussusception in children is less diffi- 
cult than in the adult. In children it is the most common cause of 
intestinal obstruction, and children are very much less liable to 
inflammatory affection of the peritoneum and abdominal organs, 
thus offering less obscurity to the trouble. It must be remembered 
that all acute intussusceptions do not progress to obstructive 
conditions. It is probable that a very large percentage of attacks of 
acute severe abdominal pains are due to temporary, short invagi- 
nations which quickly relieve themselves by unfolding, the incar- 
ceration being short-lived. 

The onset of the attack is usually sudden.  Treves thinks that 75 
per cent. of acute cases have a sudden onset. There is usually evi- 
dence of some one of the predisposing causes preceding the seizure. 


q 
a 
= 
aa 
a 
q 
q 
if 
= 
i 
if 
if 


848 ROSS, PAGE: ACUTE INTUSSUSCEPTION 


This is more commonly noted in adults, as we have the benefit of the 
individual’s ability to state the circumstances relating to the attack. 
The mode of onset is influenced by the portion of the bowel involved. 
In the ileocolic the commencement is always sudden, while that of the 
large bowel is most often gradual. In patients who give no appar- 
ent cause for an attack, stating that they were in perfect health up to 
the time of onset, it is well to investigate carefully the food ingested 
during the preceding twenty-four or forty-eight hours, for we believe 
that a satisfactory explanation, namely, ptomaine poisoning, will be 
found to account for the 52 per cent. in which no evident exciting 
cause has been offered.” ; 

The most persistent and also the first symptom is pain. It may 
reach its maximum intensity when the invagination occurs and then 
moderate, although it is usually more gradual, becoming more and 
more severe until the parts become fixed or gangrenous, when the 
pain diminishes or ceases altogether. ‘This tendency to diminish in 
intensity is significant and should always lead to a suspicion of the 
trouble. The character of the pain is colicky and intermittent at 
first, becoming more constant as the obstruction progresses. ‘This 
is in accordance with the rule that intermittent pain almost invari- 
ably indicates partial obstruction, while in complete obstruction the 
pain is constant and more severe and without marked exacerbations. 
In the incomplete obstruction the pain may not completely disappear, 
but there are distinct exacerbations. The pains are at first general 
and ill defined, becoming localized later. Invaginations of the small 
bowel give rise to more intense pain than those of the large bowel, 
due to the greater muscular development of the former. ‘The loca- 
tion of the pain is indefinite until the invagination becomes fixed, 
when it localizes to the area of bowel involved. 

Vomiting is most common in the acute intussusception. It is not 
so severe as in other forms of intestinal obstruction, and does not 
appear as early, nor is there the same tendency to stercoraceous 
vomiting. It is likely to occur in intervals and gives great temporary 
relief. ‘This temporary relief is a characteristic feature of intussus- 
ception. As a rule the higher the invagination the more severe the 
vomiting. 

Rigidity of the abdominal muscles is not met with in intussuscep- 
tion in the early stage, coming on only after peritonitis has set in. 
Distention is also absent in the majority of cases, only making its 
appearance late in the attack when the obstruction is complete, or 
marked peritonitis supervenes. In cases in which marked diarrhoea 
is an early symptom the belly is apt to be scaphoid. ‘Tenderness is a 
late symptom and indicates peritonitis. In the early stages pressure 
offers distinct relief. 

_ ‘The presence of a tumor, which in children and in chronic intus- 


10 Treves’ table of Intestinal Obstruction, p. 178. 
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susception is of great diagnostic value, is not met with so often in 
acute cases in the adult. Leichenstein found a tumor present in 
about 50 per cent. of all cases in all ages. It is most frequently met 
with in the cecal and ileocolic varieties. In none of our cases was a 
tumor demonstrable. When present it may be discovered through 
the abdominal walls or in the rectum. It varies in size with the size 
of the intussusception, but never gives an idea of the actual amount 
of bowel invaginated. It is usually hard and resisting. It is also 
usually more prominent during attacks of pain and sometimes has 
a distinct range of motion. 

The temperature, as a rule, remains normal or slightly above 
normal, except in cases associated with shock. Collapse, however, 
is far less common than in obstruction due to bands. It is far more 
common in young infants and is then rarely fatal. Tenesmus in 
acute and subacute attacks is a severe, early, and constant symptom. 
The nearer the invagination is to the anus the severer the tenesmus. 
It may or may not be associated with blood or blood-stained mucus. 
Thirst in intestinal obstruction depends upon the degree of vomit- 
ing, hence is less marked in intussusception than other forms of 
strangulation. 

We believe that operation is the safest and most logical procedure 
in the treatment of acute intussusception. ‘To have the best results 
early diagnosis and prompt action are essential. Any attempt to 
reduce a well-defined intussusception by the use of forced enemas is 
in our opinion losing valuable time. 


PRIMARY CARCINOMA OF THE URINARY BLADDER. 


By Bensamin H. Brown, M.D., 


RESIDENT PHYSICIAN, PRESBYTERIAN HOSPITAL, CHICAGO, ILLINOIS. 


(From the Pathological Laboratory of Rush Medical College, University of Chicago.) 


A REVIEW of the literature has failed to reveal a recent report of 
any considerable series of cases of primary carcinoma of the bladder 
thoroughly studied from both the clinical and the anatomical sides. 
Going back a few years there is no lack of material from which to 
draw, and it is from this source that most of our literature is derived. 
The marked discrepancies in the statistics and in the statements of 
the various authors would lead one to infer that most of the original 
literature will not bear a very close inspection, and this is to a certain 
extent borne out by the facts. Carcinoma of the bladder is a hidden 
disease. One cannot note its beginning and watch its progress from 
day to day. Furthermore, its location and malignant nature make 
its clinical manifestations peculiarly subject to confusion with those 
of complicating or neighboring diseases. Such being the case, it is 
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very evident that statistics gleaned from the records of the clinician 
and the surgeon may be very inaccurate, and the inferences based 
thereon no safe guide. On the other hand, the conclusions of the 
pathologist and the microscopist, widely at variance with those of 
the practitioner, need comparison with the reports of the latter. 

The above considerations have furnished me with the excuse 
for the report of the following series of 10 cases, the records and 
specimens of which are in the pathological laboratory of Rush Med- 
ical College. I wish to emphasize the fact that the report is based 
primarily upon postmortem examinations, supplemented in each 
case by a careful microscopic examination, and as far as possible, 
by the clinical data. In each instance the following questions were 
answered in the affirmative: (1) Is the tumor malignant? (2) Is 
ita carcinoma? (3) Is it primary in the bladder? 

The ultimate standard of malignancy was that set by Ziegler; 
namely, infiltration of the bladder wall or the formation of metastases. 
Parenchymatous infiltration of the muscularis was demonstrable, 
microscopically, in every case; the epithelial character of the tumor 
was established by the histological appearance; and, without excep- 
tion, we were able to exclude the possibility of prostatic or other 
extravesical origin. 

Case I.—A man, aged thirty-nine years. The clinical history 
was not to be obtained. At the autopsy was found: “a condition of 
right pyonephrosis and left hydronephrosis; the left ureter is dilated 
to the size of a lead pencil. ‘The bladder contains a grayish-brown, 
purulent fluid. ‘The inner wall is studded with nodules, varying in 
size from that of a split pea to a walnut. The prostatic urethra is 
invaded and a tumor, situated on the trigone, obstructs the ureters.” 
A study of microscopic sections showed the growths to be papillary 
carcinomas with extensive necrosis, and with finger-like projections 
extending down into the muscular wall. 

Case IT.’—J. S., male, aged forty-six years, a musician, was first 
admitted to the Presbyterian Hospital in the summer of 1901, com- 
plaining of pain and strangury on urination. At that time a diagno- 
sis of cystitiswas made. After his discharge the patient’s symptoms 
increased in severity and he lost flesh. He developed an irregular 
fever with occasional chills. He returned to the hospital, and was op- 
erated on March 26, 1902, a suprapubic incision and perineal drain- 
age being performed. Several small calculi were removed from the 
bladder, and a diagnosis of carcinoma was made from the scrapings. 
Two days later a blood examination showed a rather marked 
anemia with a color index of 0.6, and a leukocytosis of 18,600. 
The urine was acid until a few weeks before death, when it became 
alkaline. Death occurred April 30. : 

The postmortem examination showed a secondary involvement 


1 Reported in Trans. Chicago Path. Soc., 1902, v, 105. 
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of the retroperitoneal, pelvic, and mesenteric lymph glands and 
growths in the lungs and liver. In addition there was an ascend- 
ing cysto-uretero-pyelonephritis with dilatation of the ureters and 
renal pelves on both sides. ‘The entire inner surface of the bladder 
wall, including the urethral and both ureteral orifices, was invaded 
by tumor tissue, which projected in large, necrotic masses and 
showed extensive ulceration. ‘The anterior wall was adherent 
to a subperitoneal carcinomatous mass and was torn in separat- 
ing the organ from the symphysis. A perforation appeared to have 
taken place at that point and to have been walled off by adhesions. 
Microscopic examination showed that the growth was what may 
be described as a pseudotubular carcinoma, the cells being, for the 
most part, arranged in solid cords and nests, but showing in places 
the appearance of imperfect tubules. The muscular wall was 
extensively infiltrated. 

Case III.—H. K., male, aged forty-four years, was admitted to the 
Norwegian Tabitha Hospital. ‘The patient gave a history of gonor- 
rhoea at twenty-two years. ‘This was closely followed by strictures, 
cystitis, and pyelonephritis. Two years later a urethrotomy was 
performed, after which he enjoyed good health until the spring of 
1901. At that time urination became frequent and painful. In 
January, 1902, he fell on his right hip. ‘Two months later a small, 
hard tumor developed i in the reigon of the right sacro-iliac joint, the 
urinary symptoms in the meantime growing progressively worse. 
An operation was performed for the removal of this osteal tumor on 
May 5. The patient developed an irregular fever after the opera- 
tion and died May 27,1902. ‘The urine was acid throughout and 
contained a large amount of albumin and numerous pus cells. 

The autopsy revealed: “A carcinoma of the bladder with metas- 
tases in the right iliac bone, left eighth rib, right second and ninth 
ribs, liver, mesenteric, retroperitoneal, inguinal, and peribronchial 
lymph glands. Two of the affected ribs have become fractured. 
There is an ascending pyelonephrosis with dilatation of the right 
ureter and renal pelvis, and also ‘a psoas abscess. The bladder 
contains a large amount of gravel glued together with mucus and 
adherent to the mucosa in the form of balls. The tumor, as a 
diffuse thickening of the bladder wall with projecting ridges 1 or 2 
cm. in width at the base, occupies almost the entire lower one-third 
of the bladder and extends up on the right wall. Both ureteral 
orifices are involved in the tumor mass, the right being completely 
closed. The projecting point of one of the ridges partly blocks the 
internal urethral orifice. ‘The prostate is smooth externally and of 
normal size. The tumor is of rather hard consistency and is not 
ulcerated.” The microscope showed the muscularis to be extensively 
infiltrated. The sections presented the appearance of a papillary car- 
cinoma, with cords of cells arranged in a glove-like, or arborescent 
manner, 
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Casr IV.—O. C., male, aged forty-three years, a farmer by occu- 
pation, admitted to the Presbyterian Hospital, gave a history of 
gonorrhea nineteen years before his present trouble began. He 
denied other illnesses. In November, 1901, his first symptoms 
developed: frequent urination accompanied by a burning sensation. 
His symptoms grew more severe, he lost weight, and at the time he 
entered the hospital was having occasional chills accompanied by 
an irregular fever. ‘There was a slight pyuria and hematuria. ‘The 
reaction of the urine was alkaline. A blood examination showed 
the red cells to be 3,912,000; the white cells, 8050; the hemoglobin, 
55 percent. A nephrotomy was performed. The patient survived 
this operation two weeks, dying November 23, 1902. 

The postmortem findings were: “A primary carcinoma of the 
urinary bladder, with secondary involvement of the kidneys, adre- 
nals, lungs, and left testicle. ‘There is an ascending cysto-uretero- 
pyelonephritis, and a right perinephric abscess. A stone is impacted 
in the lower portion of the right ureter; the proximal end of the 
ureter and the pelvis of the kidney are dilated. There is a slight 
stricture of the membranous urethra. ‘The external urethral orifice 
opens at the junction of the glands with the corpus spongiosum.” 
“The upper four-fifths of the bladder wall shows an extremely 
necrotic, ulcerated, greatly thickened, lining. Superficially the growth 
is nodular and fungoid. It extends to within 1 cm. of the urethral 
opening, while the ureters open just below the margin of the tumor 
mass.” ‘The prostate and seminal vesicles were not involved. 
Microscopically the tumor was found to be a typical papillary 
carcinoma which had very extensively infiltrated the bladder wall. 

Case V.—H. M.,male, aged seventy-two years, was admitted to the 
Norwegian Tabitha Hospital, to the service of Dr. Sandberg. ‘The 
family history was negative and the patient denied venereal disease. 
He had been in good health up to October 15, 1902, when his first 
symptoms began: severe, lancinating pains in the back and abdomen, 
radiating to the right thigh and testicle. ‘These continuing, he was 
admitted to the hospital on November 17. At that time his urine 
was acid, contained much albumin and numerous red cells. He 
had no fever. On November 22, about one-half of the bladder, 
comprising the greater part of the anterior wall, was resected. 
There was no fever subsequent to the operation, but persistent nausea 
and vomiting developed, and death supervened December 24. 

At the postmortem a considerable necrosis of the bladder wall was 
found near the operation wound. There was a general, acute, fibrino- 
hemorrhagic peritonitis, and an acute cystitis and urethritis. Meta- 
static tumors were found in the liver, lungs, and the right eighth 
rib, which had sustained a pathological fracture. The ureters and 
kidneys were practically normal. Quoting from the records, “‘‘The 
left lobe of the prostate is 4 by 2.5 em. The cut surface is slightly 
gelatinous; the right lateral lobe answers the same description.” 
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The microscope showed no indication of tumor formation in this 
organ. Sections of the bladder wall showed that it was deeply 
infiltrated by tumor cells, evidently those of a papillary carcinoma, 
of the rapidly-growing type and with a marked tendency to 
degenerative changes. ‘The secondary tumors were similar to this 
in character. 

Case VI.—P. J., male, aged thirty-eight years, was admitted to the 
Presbyterian Hospital to the service of Dr. Robison. No state- 
ment as to previous diseases was obtained. The patient was 
ill in May, 1902, with an affection diagnosticated as “malaria.” 
His urine was bloody and there was frequent and painful micturation. 
The following winter the hematuria again appeared, and the patient 
became weak and emaciated. He entered the hospital, and the 
diagnosis of carcinoma of the bladder was made. ‘Toward the 
close he developed gastro-intestinal “distress” and a cough. A blood 
examination showed: red cells, 3,880,000; white cells, 14,800; hemo- 
globin, 45 per cent. 


Only the contents of the abdominal cavity were examined — 


mortem. Metastatic tumors were found in the liver, mesenteric, 
and retroperitoneal lymph glands. ‘There was ascites and slight 
prostatic hypertrophy. A tumor, composed of flat, sessile, soft 
projecting masses, occupied the inner surface of the posterior wall 
of the bladder, beginning 3 cm. above the upper border of the pros- 
tate and extending to the highest point of the bladder. The tumor 
showed an extensively ulcerated area and was covered in part by a 
thick layer of gravel. On microscopic examination both the mus- 
cular wall and the serous covering of the bladder were found to be 
infiltrated with strands and clusters of tumor cells, the arrange- 
ment justifying the classification of papillary carcinoma. 

Case VII.—C. E., male, aged sixty-four years, was admitted to the 
Presbyterian Hospital. ‘This patient, a bricklayer, denied venereal 
infection, and said that he had used alcoholic drinks in moderation. 
He gave a history of excellent health up to April, 1903, when urina- 
tion became difficult, frequent, and painful. On his entrance into the 
hospital July 16, 1903, his bladder was distended with bloody urine. 
Rectal examination revealed a prostate the size of a lemon. His 
temperature was 100.2°. A blood examination showed a red count 
of 4,670,000; leukocytes, 5200; and hemoglobin, 52 per cent. A 
prostatectomy was performed July 21. Fever and severe chills 
followed, and death ensued three days later. 

Among the anatomical findings were, “Ulcerative carcinoma of 
the urinary bladder with secondary involvement of the pelvic and 
retroperitoneal lymph glands, including a gland at the bifurcation 
of the aorta.” ‘The tissues were all distended by gas generated by 
the Bacillus capsulatus aérogenes. 

Quoting further from the autopsy records, “A large tumor mass 
measuring 14 by 10 cm., made up of a large number of projecting 
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nodules and partially ulcerated, occupies the whole trigone and the 
lower part of the bladder. ‘The ureteral papille are greatly hyper- 
trophied and project up like horns flattened against the posterior 
wall of the bladder. About 5 cm. below and a little internal to the 
right ureteral papilla is a triangular fistula through the tumor mass, 
entirely perforating the posterior wall of the bladder. ‘The prostate 
has been removed by operation leaving an opening in the anterior 
portion of the bladder. In removing the prostate a part of the tumor 
was also cut away. ‘The ureters are not involved by the tumor down 
to the point at which they enter the vesical wall. Both ureteral 
openings into the bladder are greatly stenosed, but not entirely 
occluded. The left vas can be traced into a tumor nodule lying 
on the border of the perforation in the posterior wall of the bladder. 
The left seminal vesicle is apparently surrounded by tumor tissue; 
the right seminal vesicle is contained in a tumor nodule at the edge 
of the perforation. The microscopic sections showed such ad- 
vanced necrosis that it could not be positively determined to which 
type the carcinoma belonged, the infiltration of the muscularis, 
however, being very evident. 

Case VIII.—Mr. M., aged fifty-six years, a tailor, was admit- 
ted to the Presbyterian Hospital. ‘The patient denied venereal 
disease and gave no other pertinent history. Ten months before 
death he developed hematuria. Later he complained, in addition 
to incontinence, of frequent urination with a burning sensation, and 
of pain in the back. On his entrance into the hospital his urine was 
neutral in reaction, and contained blood, casts, and much albumin. 
His symptoms gradually grew worse, he became emaciated and 
developed a slight fever toward the close. 

The postmortem revealed a left suppurative ascending cysto- 
uretero-pyelonephritis; dilatation of both ureters, with stenosis and 
kinking of the left. The bladder was occupied by a soft, fungus- 
like, tumor mass, 9 by 6 cm., which showed extensive necrosis. ‘The 
tumor was attached to the bladder wall along the right side, the area 
of attachment beginning above the trigone. The ureteral and ure- 
thral orifices were involved only by the pressure of the tumor. There 
were no metastases and no involvement of neighboring structures. 
The anatomical diagnosis of papillary carcinoma was verified by 
the microscope. 

p» Case IX.—J. R. C., male, aged fifty-five years, a sailor by occu- 
pation was admitted to Cook County Hospital, November 2, 1906. 
A history was given of hematuria for seven months. At first there 
were no other symptoms, but seven weeks before admission pains 
developed in the region of the bladder with a rapid decrease of 
weight and strength. On examination the patient’s pulse was found 
to be rapid; and the abdomen below the navel was tense. He was 
catherized and 500 c.c. of bloody, foul-smelling urine, containing 
shreds of tissue was drawn off. There is no record of examination 
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of these shreds. The examining-room diagnosis of urinary reten- 
tion was made. Death occurred three hours later. 

The postmortem, held by Dr. Hunter, the Coroner’s physician, 
revealed a carcinomatous growth in the bladder, ascending pyelo- 
nephritis, and a right psoas abscess. “‘There is no involvement of 
the prostate and no metastatic growths. ‘The tumor, situated on 
the right anterior part of the bladder wall, forms a hard, slightly 
ulcerated, almost spherical growth 5 cm. in diameter, projecting 
into the cavity of the bladder. It is connected to the wall by a 
pedicle, of softer consistency, 3 cm. in diameter. ‘The muscularis 
at the site of attachment shows extensive infiltration. ‘The right 
ureteral orifice as well as the urethral is pressed upon by the tumor.” 
The diagnosis was confirmed by the microscope, the epithelial 
cells being arranged in several layers about a frame work of branch- 
ing connective-tissue stroma. 

CasrE X.—J. D., male, aged forty-five years, admitted to the 
Presbyterian Hospital. The family history was negative. The 
patient had gonorrhoea at the age of twenty years, and syphilis at 
twenty-three years, having taken specific treatment for ten years 
thereafter. In the fall of 1904, after taking cold, he had an attack 
of severe pelvic pains and frequent urination, lasting for one week. 
He noticed no further symptoms until six months afterward, when he 
passed numerous small stones and had two chills. After the removal 
of eight larger calculi per urethram the concomitant tenesmus and 
pain subsided ; but set in again June 16, 1906, and gradually increased 
in severity. ‘There had been, however, no hematuria observed and 
no other abnormal appearances in the urine, except a “ropy sub- 
stance” during the first attack. Eight weeks before his entrance 
into the Presbyterian Hospital an operation was performed for 
vesical calculus and one stone was removed. 

Examination on admission showed a vesical fistula. ‘The pros- 
tate was enlarged and tender. ‘The urine was alkaline, with a spe- 
cific gravity of 1010, and contained much albumin, many pus cells, 
and a few erythrocytes. During the first few days the temperature 
was irregular, ranging from subnormal to 102°. On October 8, an 
operation was performed in hopes of removing the tumor. During 
the next two weeks there were several severe rigors; nausea and diar- 
rhoea developed, and the patient grew gradually weaker, dying 
November 23. 

The pertinent postmortem findings were as follows: “Almost 
the entire bladder wall above the trigone is diffusely infiltrated by a 
firm tumor mass, and measures 1 cm. in thickness. From the 
interior of this part of the bladder extend numerous rounded, oval, 
and tongue-like projections, the largest being the size of a bean. 
Both urethral orifices are encroached on by the margin of the tumor. 
The seminal vesicles and the prostate are not involved. ‘The mucosa 
of the trigone is dusky, and shows small superficial ulcerations. 
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There is a condition of double pyonephrosis. Both ureters are 
markedly distended, measuring, when laid open, from 3 to 5 cm. in 
circumference. ‘The right ureter contains a stone. On the right 
side is an accessory ureter extending from the pelvis of the kidney 
to a point on the ureter 7 cm. above its vesical orifice. Its lumen is 
patent throughout. The pelves of both kidneys are much dilated 
and the kidney substance diminished in thickness. In the left 
kidney several cavities extend from the pelvis into the cortex to 
within a few millimeters of the surface.” ‘There were no metastases. 
On microscopic examination the tumor proved to be a papillary 
carcinoma made up of large cuboid cells with vesicular nuclei and a 
rather scanty stroma. . 


A good example of the contradictory statements in the literature is 
met with in regard to the prevailing seat of the tumors. Barling,’ 
in an analysis of 260 vesical neoplasms, found two-thirds springing 
from the base. Albarran* divides the bladder into three parts, the 
lower being below the level of the ureteral orifices. He affirms that 
most tumors originate in the middle third, and found only 2 out of 88 
springing from the trigone; admitting, however, that of tumors 
originating elsewhere one-third extend to the trigone. On the other 
hand, Clado,* who observed 250 cases of malignant tumor, asserts 
that their seat of election is the base of the bladder and that extension 
nearly always takes place in an upward direction, involvement of 
the rectum, vagina, or prostate rarely taking place, while extension 
through the muscular wall and intestinal adhesions, consequent on 
an upward growth, is not at all uncommon. 

In our series it could be pretty definitely determined that the seat 
of origin was in the trigone in three instances. In 1 case (II) it is 
uncertain whether the tumor had its start in the trigone or in the 
anterior wall; probably the latter. Three of the tumors showed 
greatest involvement of the upper part of the bladder while the 
reinainder affected the middle zone more extensively. ‘The urethra 
was directly involved in the tumor mass in two instances, while in 
2 there was partial obstruction by projecting portions of the neo- 
plasms. One or both ureteral orifices were directly implicated in 
3 cases, while in 4 others there was partial obstruction by pressure 
of the tumor or nodules. One tumor (Case VII) had invaded both 
seminal vesicles, as was demonstrated both by external examination 
and by serial sections. Of such involvement Clado had not seen 
an example. None of the growths had extended to the prostate or 
rectum, and only one had caused perforation into the peritoneal 
cavity. 

As to the frequency of extension to the glands and as to the for- 
2 International Clinics, Philadelphia, 1894, 4th series, i, 231. 


3 Les tumeurs de la vessie. Paris, 1891. 
4 Traité des tumeurs de la vessie. Paris, 1895. 
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mation of further metastases there is a wide divergence of opinion. 
Clado states that of 250 cases of malignant tumor observed in his 
clinical experience, there were only 4 instances of glandular involve- 
ment when the tumor was well localized in the bladder. He also 
quotes Fere, who in 145 cases found glandular involvement in only 
10. Pasteau® asserts that the iliac glands are enlarged in 43 per 
cent. of all sessile and 85 per cent. of all infiltrating tumors, but that 
metastasis gets but little further than this. Keyes,* quoting this 
statement, concludes that “a vesical tumor (carcinoma or sarcoma) 
remains confirmed to the bladder for years and rarely gives rise to 
metastases of any importance.” 

On the other hand, Albarran, in 16 observations, found glandular 
involvement 11 times, and Tuffier’ in 15 autopsies found 3 
instances of propogation to neighboring organs and 11 of glandular 
infection and generalization. Bland Sutton testifies to the fre- 
quency of involvement of the pelvic lymph glands and of general 
dissemination. 

An analysis of these and other conflicting statements seems to 
show that, generally speaking, clinicians hold to the view that vesical 
carcinomas tend to remain localized and form few metastases, 
although pathologists incline to a contrary opinion. Several factors 
may be responsible for this discrepancy: ‘The nature of the lym- 
phatic system of the bladder is such that a malignant tumor would 
naturally tend to remain localized in the earlier stages, which are 
more likely to fall under the observation of the surgeon than the 
pathologist. According to Poirier and Charpe, lymphatic vessels 
probably do not exist in the mucous membrane of the bladder, but 
the network of origin is intramuscular, from which the efferents 
lead into a second network between the muscularis and peritoneum 
or perivesical fascia. ‘The neoplasms are said to originate most 
frequently in the deeper layers of the epithelium, and the direction 
of growth is at first naturally along the line of least resistance, toward 
the inner surface of the bladder. Another factor for this discrepancy 
is that without a postmortem examination there is a strong probability 
that metastases, especially in internal organs, will be overlooked. 
This statement might appear entirely superfluous, did not one meet 
with so many examples in the literature of attempts to draw conclu- 
sions from clinical observations alone. Another factor is the ease 
with which a benign may be mistaken for a malignant tumor. 
There are reports of considerable series of operations for the extir- 
pation of “carcinoma of the bladder” with little or no reference to 
microscopic examinations. 


5 Etat du systéme lymphatique dans les maladies de la vessie et de la prostate. Paris, 
1898, Pp. 46, 52. 


6 The Surgical Diseases of the Genito-urinary Organs. New York, 1899, 259. 
7 Traité de Chirurgie. Paris, 1892, vii. 
8 Tumors, Innocent and Malignant. Philadelphia, 1893. 
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The following statement by Lincoln Davis’ is apropos in this 
connection: “It is generally conceded that of two tumors which 
are macroscopically and microscopically indistinguishable, the 
bladder wall may show infiltration in one and not in the other.” 
Finally, there is abundant evidence that benign tumors may undergo 
malignant transformation, and it might happen that the observer 
of the final stages had no knowledge of the long period that the tumor 
had manifested no signs of malignancy. 

In 3 cases of our series no metastases or extravesical involvement 
was found; in 1 they are doubtful, none being described. In the 
other 6 cases metastases were present in various organs, as follows: 
four times each in the retroperitoneal glands and lungs; twice in 
bones, and once each in the peribronchial glands, inguinal glands, 
adrenal gland, kidney, and testicle. 

The occurrence of metastases in the bones in 2 cases might lead 
to the suspicion of an error in diagnosis, especially as there is but 
little reference in the literature to such occurrences. However, 
the possibility of the tumors being sarcomas or prostatic carcinomas 
was excluded positively. ‘The secondary tumors in the bones in 
these 2 cases entitle carcinoma of the bladder to a place in clinical 
medicine and surgery with the prostatic, adrenal, mammary, thyroid, 
and uterine tumors.” 

A point deserving of special emphasis is the mode of death. In 
7 of our cases this was due to ascending infection of the urinary 
tract. In each of the 7 cases there was demonstrable blocking of one 
or both ureters; in 3 by direct involvement and in 4 by pressure. 
The ureters in several instances were so dilated and their walls 
so hypertrophied that they resembled more the small intestine than 
the ureter. 

Reference has already been made to the difficulty of diagnosis in 
primary carcinoma of the bladder. Probably in many cases the 
condition is not ascertained until postmortem examination. In our 
series the correct diagnosis was made in 2 cases from the symptoms 
and physical examination. In 2 other instances it was made after 
cystotomy for complications, while in 6 the primary tumor was un- 
recognized clinically. 

The reasons for such mistakes, aside from the inherent difficulty 
of separating symptomatically the various affections of the bladder 
and contiguous structures, are two-fold. The first is the character 
of the complications which are especially prone to obscure the diag- 
nosis in’ the later stages. ‘The other is the character of the early 
symptoms. In the literature on this subject one meets with the 
oft-reiterated and much emphasized statements, that painless, 
copious, repeated, apparently causeless hematuria is a very early 
symptom; in the majority of cases the first observed by the patient, 


*® Tumors of Urinary Bladder. Annals of Surgery, 1906, xliii, 556-591. 
10 See report by Yoder, Description of an Osteoplastic Metastatic Carcinoma of the Ster- 
num Following a Primary Carcinoma of the Uterus. Med. News, December 6, 1902. 
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and that its character is not far from being pathognomonic. Yet 
in only 3 of these 10 cases was hematuria, sufficient to be noticed 
by the patient, an early symptom. One other patient observed blood 
in the urine in considerable amounts, but some time after the onset 
of pain and strangury. In the 5 remaining cases whose clinical 
history was obtainable hematuria was late, and only slight or micro- 
scopic in quantity. It would seem that there is no clinical symptom 
or combination of symptoms by which we can affirm or deny the 
presence of a vesical carcinoma, and that the only basis for a positive 
diagnosis is offered us by the cystoscope and the microscope. 

Concuiusions. (1) Intelligent deductions and trustworthy statis- 
tics are to be derived only from careful and thorough study of a 
large number of cases from both the clinical and the anatomical. 
sides. (2) The most frequent seat of carcinoma in the bladder and 
the direction of extension are still debatable questions. (3) Metas- 
tasis is much more frequent than is conceded by many clinicians. 
(4) A malignant growth in the bones may occur from a primary 
carcinoma of the urinary bladder. (5) The most frequent cause 
of death in vesical carcinoma is a secondary infection of the ascend- 
ing urinary tract. (6) The diagnosis is always difficult, especially 
after the onset of complications. 


INCOMPLETE AND COMPLETE HYPOTHYROIDGA OR 
MYX C@DEMA. 


By Rosert L. Pirrretp, M.D., 


OF GERMANTOWN, PA. 


DeFIcIENT secretion of the thyroid, according to the degree of 
subactivity and age of the subject, may cause at least three distinct 
clinical entities. Deficiency of secretion varying in amount from 
nearly normal to virtually none may produce mild nervous symp- 
toms of a vague nature, or various grades of myxedema, idiocy, or 
cretinism: just as an excess of secretion, or hyperthyroidcea varying 
in degree produces either tachycardia or profound intoxication with 
severe derangement of the whole body, or even death. Somewhere, 
then, between the normal secretion and almost total cessation of 
secretion, producing marked and complete myxcedema, there is a 
condition of subsecretion which brings about what is known in 
medical parlance as incomplete hypothyroidcea. or “myxademe 
fruste.” Cases of this nature are described in detail by Murray,’ 
Hertoghe,? Ewald,* Richardson,‘ Moffitt, and Howard,* and they 


1 British Med. Jour., 1898; Twentieth Century Practice of Medicine. 
2 Nouv. Iconographe de la Saltpétritre, 1899. 3 Die Deutsche Klinik. 
4 The Thyroid and Parathyroid Glands, 1905. 

§ Jour, Amer, Med. Assoc., vol, xlv, No. 12. 


Ib‘d., vol. xlviii, Nos. 14 and 16, 
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have been recognized as belonging to a definite disease group, 
because they do not tend to progress into a condition of complete 
myxcedema. 

This disease has many things in common with the complete form. 
It is more frequent in women and among those in the fourth and 
fifth decade, especially in those who have borne many children, or 
it may not occur spontaneously, and follow partial thyroidectomy. 
There is always some structural change in the thyroid as in com- 
plete myxcedema, and there can be no doubt as to the causal rela- 
tionship between thyroid fibrosis and atrophy, and hypothyroidcea. 

The symptom complex is as follows: The heart is weak and often 
dilated. The skin is dry and scaly, and there are curious but typi- 
cal pads of fat above the clavicle. Very often there are violent joint 
pains, paresthesias and neuralgias. Associated with these there is 
a marked asthenia, subnormal temperature, great dyspnoea, and a 
characteristic giving way of the knees. ‘There may or may not be 
profuse hemorrhages, either spontaneous or traumatic. In short the 
patient has an incomplete myxcedema without any marked myxce- 
dematous infiltration of the skin. Given a patient with severe 
unaccountable dyspnoea, rheumatic pains, and sensation of being 
cold at all times, a physician should suspect the disease at once. 
It is evident that the disease is due to a subactivity, or inefficiency 

of the thyroid gland: (1) because there is an atrophy or fibrosis 
of the gland; (2) partial thyroidectomy causes it; and (3) it is relieved 
by the administration of thyroid extract. 

In four cases described by Murray, the ages of the patients ranged 
from forty-four to sixty years. In Moffitt’s cases, six in all, the ages 
at which the disease developed were from thirty-five to sixty-five 
years. ‘The disease thus is one of middle life. ‘There is sometimes 
a history of other thyroid disease in the family. . 

In general the incomplete form bears resemblance to complete 
myxoedema, but the symptoms are not so profound, nor are there 
the disfiguring spade-like hands, nor the gross, solid oedema so char- 
acteristic of the true form. 

In examining a patient with hypothyroidoea the physician is often 
struck with the disproportion between the cardiac and the pulmonary 
lesions, or lack of them, and the dyspnoea which is bitterly complained 
of, and which is often manifest. 

In most cases the heart is dilated to some degree; there is, too, a 
diminution in strength of the first sound. Sometimes there are 
faint or even marked murmurs depending upon the dilatation. 

The cardiac area to the left of the sternum is generally enlarged, 
the impulse weak, and the pulse may be slow and feeble, or it may 
be rapid and weak. In the case herewith reported the pulse is 
never below 72 and is sometimes from 110 to 120. One of Murray’s 
patients had a pulse of 80 to 104. Moffitt speaks of a rapid pulse 
in his cases. Pseudo-angina may be present and with the other 
neuralgias there may be anginoid pains under the left breast. 
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The nervous symptoms with the general asthenia are marked 
and distressing, the giving way of the knees is complained of very 
much, the patient is tired and disinclined to work. An occipital 
neuralgia is as often present as frontal headache. Backache, from 
which the patient suffers greatly, renders her nights sleepless and 
miserable. Indeed, the patient frequently describes the pain as 
being so severe that she feels as if her back was being wrenched 
asunder. ‘The muscles are stiff and the joints painful early in the 
morning, but generally these symptoms disappear during the day. 
As in myxcedema the patient feels cold, and is cold, though to the 
examiner the skin may feel hot and dry. The mental symptoms 
are sometimes marked. Hallucinations of sight and hearing are 
common, sound of running water may apparently be heard, visions 
of cats, dogs, mice, and rats, or of people passing, often occur, even 
in bright rooms. Murray describes a case in which a marked 
hallucination was present; it was that of a man knocking a woman 
down stairs. 

The facial expression is one of “sorrowful fatigue.” The eye- 
brows are arched and the forehead wrinkled. ‘Tinnitus aurium 
also annoys the patient. Murray speaks of his cases as “early 
thyroid fibrosis” and the thyroid is generally shrunken, hard, and 
difficult to palpate. The isthmus may have shrivelled up to a 
thin band. The skin is dry, harsh, and scaly. On removing the 
stockings a cloud of fine scales is often cast from them. The hair 
is brittle, dry, and falls out from the scalp, eyebrows, and axille. 
The hair, too, is frequently prematurely gray and white. Subcon- 
junctival fat is yellow. Murray says that bright yellow fat is charac- 
teristic of myxcedematous cases and that thyroidectomized monkeys 
have vivid yellow fat. Above the clavicles are curious pads of fat 
which are diagnostic, and are almost always present, as in complete 
myxcedema. ‘There, too, may be rolls or pads of fat above the 
dorsal vertebrae and over the manubrium. ‘There also may be iso- 
lated patches of solid cedema on the abdomen. 

The digestive organs are affected in several ways. In common 
with many asthenic diseases, hypochlorhydria is often present. In 
a case here described, hyperchlorhydria was a prominent symptom. 
The appetite is poor, there is always an obstinate constipation 
and frequently fecal impaction. ‘The liver is enlarged. ‘Transitory 
glycosuria sometimes occurs. The kidneys are generally sound, 
but the urine is scanty and high colored. Casts and albumin may 
appear; hematuria occurs but rarely. The respiratory apparatus 
is generally unaffected. The lungs may become emphysematous 
in elderly women. ‘There is often during menstruation a marked 
huskiness of the voice which is most characteristic. Cramps or 
cricks of the larynx, probably neuralgic, annoy the patient, and the 
mucous membrane of the throat and nose becomes thickened. 
Spontaneous hemorrhages may occur from any mucous membrane; 
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menstruation may be scanty or excessive; alarming hemorrhages 
sometimes occur and if the patient is pregnant, postpartum hemor- 
thages must be guarded against. Anemia is common in all cases of . 
incomplete myxcedema, just as it is present in every complete form. 
There is always a diminution of the red cells and the hemoglobin. 
In both the complete and incomplete cases herein reported, changes 
in the morphology of the reds were striking; normoblasts, stippled 
cells, microcytes, and macrocytes were found. It is hard to correlate 
the many diverse and bewildering symptoms that occur in this 
protean disease, except through the fact that the nutrition of the 
nervous system, the muscles, and skin is seriously impaired. All 
of the symptoms depend on insufficient secretion of the thyroid 
gland, or of certain elements of the secretion. And it may be found 
that in this incomplete form one or two ingredients of the juice are 
lacking. The same elements that are of cardinal importance to 
the nutrition of the skin may not be quite so relatively deficient as 
those elements that have to do with the nutrition of the brain or 
peripheral nerves. 

When we consider the numerous and highly different elements 
that constitute the blood plasma, the functions of which are to neu- 
tralize poisons, prevent infection, dissolve cells, and aid in the coagu- 
lation of the blood, etc., it is not hard to conceive that the growth 
and nutrition of the body, or that of the skin, or of the brain, depend 
upon just as diverse elements in the thyroid secretion as comple- 
ments, hemolysins, and fibrinogens which are found in the blood 
plasma. If there is singleness of function of the thyroid secretion, 
it may be that it acts in the same way that Ehrlich’s amboceptors 
act in serving to unite nutritious matters of the blood to cells. 

Mrs. K. has the following history of invalidism for sixteen years: 
She is fifty-five years of, age and comes of a healthy family. Her 
mother is still living, but her father died of sclerosis of the spinal 
cord. At the age of thirteen she began to menstruate, and continued 
to do so until she was fifty-two years of age. She has given birth to 
four large healthy children, and has had the usual diseases of children, 
pneumonia, and one very bad postpartum hemorrhage. She con- 
sulted me for her general condition, which was that of marked 
asthenia, with a remarkable array of symptoms apparently totally 
unrelated. She is not corpulent, weighing 145 pounds; is of medium 
height and build; is active and quick in her movements, and has no 
disfiguring myxcedema, in fact she is a handsome matron, and except 
for the anemia, is well nourished. For years she has been afflicted 
with an occipital neuralgia, which has been at times intractable and 
violent; she has also suffered from dyspnoea, joint pains, marked 
myalgias, giving way of the knees, and profuse uterine hemor- 
rhages. A careful physical examination showed a weak muscula- 
ture, and a harsh dry skin that scaled very easily. Her stockings 
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frequently contained quantities of fine, powdery scales. Above the 
clavicles oval pads were found, and over the abdomen there was 
a layer of myxcedematous infiltration. The upper eyelids were 
swollen and puffy. At times her feet have been cedematous. Her 
heart dulness was somewhat enlarged to the left, but no murmurs 
were found. ‘The apex beat was weak and diffuse. ‘The heart was 
evidently dilated at times. 

On account of the dyspnoea, hemorrhages, and weakness of the 
knees, she had been compelled to remain in bed for many months 
out of the year. The hemorrhages lasted for three or four weeks, 
and were difficult to control. An examination by an expert gyne- 
cologist revealed a small polyp, the removal of which did not modify 
the hemorrhages. The uterus otherwise was normal. Her hair 
turned gray when she was thirty-five years of age, and was brittle 
and dry, but did not come out easily. Her pharynx and uvula 
were slightly swollen, and her tongue was indented. At times she 
has suffered from cramp of the tongue and larynx, and her voice 
became husky during menstruation. Her pulse was weak and rapid 
at times, but under thyroid extract its rate diminished. Her vessels 
were pliable and not atheromatous. She had had a glycosuria of 
short duration. Her kidneys have always been healthy, although 
casts were found occasionally. The specific gravity of her urine 
was 1030, and the amount 40 ounces in twenty-four hours. 

It is said that in 20 per cent. of cases of myxcedema, casts and 
albumin appear in the urine. They often confuse the examiner 
and he is led to think that the case is nephritis. She has always 
had a hyperacid stomach, with some tendency to flatulency, and 
has been constipated, and suffered from impaction at times. Her 
nervous symptoms were most characteristic; she had, besides the 
joint pains, backache, and occipital neuralgia, hyperesthesia of the 
skin of the neck and supraclavicular pads, twitching eyelids, and a 
slight tremor of the hands, and at night would sometimes tremble 
for a long time without cause. An examination of her reflexes 
showed them to be normal. At one time it was thought she had 
angina pectoris, so intense was the pain in her chest under the left 
breast. Her joints were so painful that she could not move them, 
and when she arose in the morning she could hardly step on the 
floor on account of the pain in her soles. Her rather defective 
memory was the only sign of any mental involvement. She has 
never been mentally depressed. At times tinnitus has annoyed 
her. She sometimes thought she saw people in her room when it 
wasempty. Her nights have been wretched on account of backache, 
tremblings in her limbs, and achings of the joints, especially of the 
spine. Her blood showed a moderate anemia: Hemoglobin, 76 
per cent.; red cells, 3,268,000; blood index, 1.06; whites not counted. 
Differential count: Polymorphonuclears, 39 per cent.; lymphocytes, 
59.2 per cent.; eosinophiles and myelocytes, 1.8 per cent. Nor- 
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moblasts, poikilocytes, macrocytes, and microcytes were seen. 
Numerous red cells exhibiting basophilic degeneration also were 
found. 

Under thyroid extract many of the symptoms were relieved. She 
cannot tolerate much of any drug. More than 8 grains a day of the 
extract causes thyroidismus, which is indicated by fever and increased 
tremor. Under thyroid extract treatment she lost ten pounds in six 
weeks, but she has taken it at intervals during a year with much 
benefit. Her dyspnoea is less; her headaches fewer and farther 
apart, the tremor is gone, and her condition is generally improved. 
Cold East winds are trying to her still, causing joint pains and 
occipital neuralgia occasionally. Arsenic, iron, and strychnine have 
benefited her, as has AT massage, which she has taken for 
years. ‘The constipation was relieved by sodium glycocholate. 

CompLeTte Myxepema. In contrast to the foregoing case the 
following one of complete myxedema presents not very many differ- 
ences in the subjective symptomatology, and is a typical case, espe- 
cially as to the solid oedema. 

Mrs. S., a large Englishwoman, aged forty-five years, mother of 
thirteen children, and of excellent family history, consulted me 
repeatedly for dyspnoea, and great weakness in the knees. I have 
attended her for ten years, and delivered her of her last two children. 
She was always healthy until the birth of her last child five years 
ago (when forty years of age) when she began to complain of short- 
ness of breath and giving way of her knees. Associated with these 
two symptoms was a great sensitiveness to cold, even in hot summer 
weather. After treating her unavailingly for her dyspnoea and 
weakness, I discovered that she was becoming larger every month. 
Careful examination showed that she had become myxcematous. 
Her hands were very clumsy, her legs and arms and trunk cedematous, 
but they did not pit on pressure. I could not palpate her thyroid. 
Her lungs were normal, except for a slight emphysema. Her car- 
diac dulness had greatly increased and a faint mitral systolic murmur 
appeared, her pulse was weak and flabby, her dyspnoea was so great 
that she could hardly walk. Her weight increased from 180 to 208 
pounds. Supraclavicular swellings also developed and transitory 
swellings in the neck appeared over the angle of the jaw. The 
mucous membranes of the throat and nose became swollen. Her 
voice was husky, and she had scanning speech. The tongue was 
swollen and flabby. She complained of constant headache, and was 


‘ dull and listless. She also had tinnitus aurium. Her expression 


was one of stupid listlessness, her forehead was wrinkled, and she 
looked weary and oppressed. Joint pains affected her greatly, as did 
a constant backache. She could not sleep and she suffered much 
from cold, and upon putting her hands in cold water they would 
swell and turn blue and were very painful Her upper incisor teeth 
were stained black. ‘This is very characteristic of myxcedema. 
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The urine was normal in every respect, except that it was highly 
colored, and of high specific gravity. She was anemic: a careful 
blood count on two occasions showed that she had red cells, 3,344,000; 
hemoglobin, 75 per cent.; white cells, 13,200 and 6900 on two occa- 
sions. A differential count showed: Polymorphonuclears, 46 per 
cent.; mononuclears, 52 per cent.; myelocytes and eosinophiles, 2 
per cent. Stippled red cells were seen in small numbers, as were 
nucleated red cells. She never had any hallucinations, or severe 
hemorrhages; nor had she much neuralgia, suffering’ but twice 
from trifacial neuralgia. 

In September, 1906, she developed a severe bronchitis, and suffered 
much from dyspnoea, which at that time was due to her dilated weak 
heart. Dr. M. Howard Fussell saw her in consultation at that 
time and confirmed the diagnosis of myxcedema. ‘Thyroid extract 
in daily doses of 15 to 30 grains was administered for a year with 
very much benefit. Her dyspnoea and nervous symptoms were 
greatly ameliorated and she was able to move about with great 
comfort, but was still very myxomatous. Strophanthus and strych- 
nine helped her a great deal. After eighteen months’ treatment 
she became a ruddy, buxom matron again and was bright and 
intelligent. 

The interesting features of this case are the presence of a tremor, 
absence of hemorrhages, the effect of the cold water on her arms, 
and great heart weakness. 

In both cases the finding of nucleated and degenerated red cells 
in the blood is of interest, especially when the hemoglobin percentage 
was not very low. Both cases were in women who had borne num- 
erous children, and both developed the disease when between thirty- 
five and forty-five years of age. Myxcedema seems to be one of 
the penalties of childbearing. ‘The weak knees and heart were 
very prominent symptoms in both cases as was the tremor. 


A METHOD OF OBTAINING CULTURES FROM HUMAN BLOOD. 


By E. Constant Scurapieck, M.D., 
ASSISTANT PATHOLOGIST TO THE KING’S COUNTY HOSPITAL, NEW YORK. 


In making cultures from the living human blood, Lenhartz and 
Schottmiiller advised the mixing of freshly drawn blood with liqui- 
fied fluid agar (at 45° C.) and the incubation of the culture at 37° C. 
The method has been employed by them to a large extent and 
numerous positive blood cultures have been obtained—in sepsis, 
typhoid fever, pneumonia, and other diseases associated with bac- 


terial infection of the blood. The blood is usually drawn from a 
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vein by means of a Luer’s blood syringe, which can easily be steri- 
lized and usually fills by the mere action of the blood pressure. 
Instead of using the syringe, another simple and less expensive 
technique may be resorted to which can easily be improvised and 
gives quite satisfactory results. 

A common test tube, such as is used for bacteriological work, is 
drawn out and bent in the flame of the Bunsen burner until it assumes 
the shape shown in Fig. 1. It may be drawn out to a sharp point 
which is sealed in the flame, the open end being closed by means of 
a plug of absorbent cotton. The tube may contain about 20 c.c. It 
is sterilized, and immediately before using the sharp point is broken 
with a file so as to obtain an oval opening wide enough to allow the 
blood to enter without difficulty. The blood is drawn by means of a 
wide, sharp-pointed infusion needle as is used for hypodermoclysis, 
the needle being pushed through the previously well cleansed and 
disinfected skin into the median cephalic or basilic vein. The pres- 
sure within the vein is artificially increased by turning a towel round 


Fic. 1.—Test tube drawn out and bent for blood culture work. 


the arm and thus compressing the brachial vein. The blood readily 
enters the infusion needle, which should have been previously 
attached to the test tube by means of a short piece of well boiled and 
sterilized rubber tubing (Fig. 2) and ascends slowly within about one- 
half to one minute in the interior of the sterile tube. About 10 to 15 
c.c. of blood may be drawn in this way. When the blood level within 
the tube is about one-half inch below the cotton plug the towel com- 
pressing the brachial vein should be released and the needle with- 
drawn. The thumb of the right hand pressing against the open 
mouth of the tube above the sterile cotton filter retains the blood by 
air pressure. The rubber attachment should be removed and the 
blood immediately distributed into five or six tubes containing liqui- 
fied plain agar or glycerin-agar of a temperature of 44° C., and thor- 
oughly mixed with it by rapidly twirling the tubes between the hands. 
The mixture then¥should be put into Petri dishes before the agar 
solidifies, and the blood culture transferred to the thermostat as 
quickly as possible. 
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In this way I examined the blood of six patients in the King’s 
County Hospital. In 3 cases the blood-agar plates remained sterile, 
in the rest I obtained a positive bacteriological finding. ‘The first of 
these cases was a grave sepsis caused by a neglected phlegmon of the 
right leg. The patient was received in a hopeless state, running a 
high continuous fever, markedly jaundiced, and died after a few 
days. The blood culture which was taken two days before death 
revealed in three agar-plates (about 7 c.c. of blood) the presence of 
streptococci, which could be seen as pure colonies, in number about 
50, after thirty-six hours’ incubation. The colonies appeared as 
small blackish spots within the blood-agar; they showed whet-stone 
form, and were characterized by a colorless halo about 2 mm. in 
diameter, within the limits of which the hemoglobin of the red blood 
cells had disappeared. 


Fie. 2.—Withdrawing the blood for cultural purposes. 


The second case was one of puerperal sepsis. The patient was 
received in the hospital running a continuous high temperature, 
about 104° F. When the blood culture was made the skin of the 
breast, legs, and arms showed an extensive erythematous rash, in 
appearance very much reminding one of scarlatina. ‘The rash dis- 
appeared after about twenty hours. The culture showed, after 
twenty-four hours incubation, numerous colonies of streptococci, 
and colonies of another kind, appearing as blackish spots within the 
agar, which, rapidly extending to the surface, spread as yellowish 
well-circumscribed, moist, and shining round colonies (Staphylococ- 
cus pyogenes aureus). ‘Twenty-four hours after the culture had been 
taken, the patient died. 
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The third case was one of typhoid fever, toward the end of the 
second week. The temperature was between 103 and 104° F, The 
blood culture showed, in 10 c.c. of blood, 102 pure colonies of typhoid 
bacilli. The typhoid colonies appeared as blackish spots and points, 
visible after twenty-four hours incubation. Within the next twenty- 
four hours part of them reached the surface where they spread as 
a well-circumscribed. shining growth, showing a peculiar grayish 
(mouse-gray) color. 

The pneumococcus has been found by Lenhartz in grave cases of 
pneumonia in 20 per cent. of the cases. As to the appearance of 
its growth it may only be mentioned here that the macroscopic appear- 
ance of the colonies in blood-agar plates closely resembles that of the 
streptococcus varieties, but the halo of decoloration surrounding the 
single colonies which appear as black wheat-stone shaped spots of 
about 0.5 mm. in length is not clear as in the case of the strepto- 
coccus, but shows a distinct greenish hue. 


OBSERVATIONS UPON CERTAIN BLOOD-PRESSURE-LOWERING 
REFLEXES THAT ARISE FROM IRRITATION OF 
THE INFLAMED PLEURA. 


By JosepH A. Capps, M.D., 


ASSISTANT PROFESSOR OF MEDICINE IN RUSH MEDICAL COLLEGE, 


AND 


Dean D. Lewts, M.D., 


ASSISTANT PROFESSOR OF SURGERY IN RUSH MEDICAL COLLEGE, UNIVERSITY OF CHICAGO, 
CHICAGO. 


(From the Laboratory of Experimental Therapeutics, University of Chicago, 
S. A. Matthews, M.D., Director.) 


THORACENTESIS and all operative procedures inside the thoracic 
cavity where inflammation exists may be accompanied or followed 
by disturbances of circulation. These occur even when such com- 
plications as pulmonary cedema, accidental hemorrhage, and pneu- 
mothorax can be definitely excluded. As a rule these disturbances 
are trivial and consist of lowering of arterial tension accompanied 
by faintness. Occasionally, however, the symptoms are serious. 
Without warning the patient becomes dyspneeic and cyanotic, and 
the pulse is thready, with a tension below the safety point. 
Unconsciousness and death may supervene in a few minutes or in a 
few hours. 

The cause of death in these cases is usually not discovered by the 
pathologist. Rarely emboli or thrombi are found in the heart or 
pulmonary arteries and even more rarely in the cerebral arteries 
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(Rosenbach). After excluding such exceptional conditions there 
still remains a considerable number of cases of sudden death in 
which no anatomical lesion can be found postmortem to explain the 
collapse. 

Rosenbach’ siaitliia that the chief factors in producing death 
in these obscure cases are anemia of the heart or brain, sudden 
heart-failure, or a reflex inhibition of the respiratory and cardiac 
centres. Russell? believes that the pulmonary fibers of the vagus 
nerve, made sensitive by inflammation, carry impulses to the med- 
ulla. The impulses originate, he thinks, in the alveoli and not in 
the pleura. 

In a series of recent observations by one of us* upon the blood 
pressure in aspirating pleural effusions, it was concluded that the 
rapidity of withdrawal, the removal of a large amount of fluid, the 
presence of a long-standing effusion and of senile changes in the heart 
and bloodvessels, were the chief factors in bringing about a marked 
fall of arterial blood pressure with unfavorable symptoms. All these, 
however, are contributing causes only and fail to explain the mech- 
anism of the phenomena. 

The following experiments were made with the purpose of finding 
out if possible the nature of this mechanism: 

Group I.—Aspiration of Oil from the Normal Pleural Cavity. All 
the dogs under this group were injected in one pleural cavity with 
sterile cotton-seed oil, which, unlike watery solutions, is not absorbed 
by the pleural membrane. The fluid was allowed to flow in until 
the first signs of dyspnoea developed. Readings of the blood pres- 
sure were taken before, during, and after aspiration. 

EXPERIMENT 1. 700 c.c. cotton-seed oil injected into left pleural 
cavity of large dog. 500 c.c. withdrawn in the period of five 
minutes: 


Initial blood pressure = ‘ 130 mm. Hg. 
After injection of 700 c.c. of oil 
Immediately after aspiration of 500 c.c. 
Final blood pressure ten minutes after aspiration age es oo 


EXPERIMENT 2. Medium-sized dog: 


Initial blood pressure 132 mm. Hg. 
After injection of 500 c.c. of oil ‘in left pleural cavity « 138 
After aspiration of 400 c.c. ‘ 134 
Final blood pressure eight minutes later 130 


EXPERIMENT 3. Large dog: 


Initial blood pressure . - «+ 128mm. Hg. 
After injection of 750 c.c. of oil in right pleural cavity ° ; — 
After aspiration of 550 c.c. > 


1 Nothnagel’s Encyclopedia of Medicine, 1903. 
2 St. Thomas’ Hospital Reports, 1899, vol. xxviii. 
3 Capps, Jour. Amer. Med. Assoc., January 5, 1907. 
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EXPERIMENT 4, Rather small dog: 


Two days after injection of 450 c.c. sterile oil in i — 
cavity 
Aner rapid aspiration of 350 
Final blood pressure . 5% 
No pleurisy found postmortem. 
ExpeRIMENT 5. Medium-sized dog: 


Initial blood pressure 70 mm. Hg. 
After injection of 600 c.c. of oil in right pleura cavity “ * =: 
Final blood pressure ten minutes later 
EXPERIMENT 6. Dog of large size: 
Initial blood pressure - «+ 100mm. Hg. 
After injection of 600 c.c. of oil in left pleural cavity 
After aspiration of 350 c.c. 
Final blood pressure ten minutes later eee 1 Re: 

Discussion. ‘The average rise in blood pressure in these six cases 
produced by injecting the oil was about 12 mm. Hg. The average 
fall in pressure as a result of aspiration was 11 mm. Hg. ‘The rise 
in pressure accompanying the introduction of fluid may be attributed 
to the diminution of lung space and to pressure exerted by the weight 
of the fluid on the lungs, the heart, and the neighboring vessels. ‘The 
fall in pressure following aspiration may be referred to the restora- 
tion of physiological conditions. There was no evidence of any reflex 
disturbance of circulation during aspiration, such as transitory falls 
in pressure or changes in the pulse rate. 

Group II.—Aspiration of Exudates in Artificial Pleurisy. The 
pleurisy was created by injecting from 10 to 300 c.c. of cotton-seed 
oil contaminated with bacteria in one pleural cavity of a dog. At 
the end of twenty-four to forty-eight hours a bilateral pleurisy had 
developed, with a thick pleural exudate and a large amount of free 
fluid on the injected side; on the opposite side, a thinner pleural 
exudate and very little free fluid. ‘The fluid was aspirated with a 
water pump as rapidly as possible. 

EXPERIMENT 7. Bilateral pleurisy in a dog which had been in- 
jected forty-eight hours before with 10 c.c. of dirty oil in the right 
chest: 


Blood pressure before aspiration . . 18mm. Hg. 
After aspiration of 150 c.c. of oil and exudate 


EXPERIMENT 8. Dog with mail right ia twenty-four hours 
after injection of 200 c.c. of oil in right es left pleura congested : 


Blood pressure before aspiration . . . . 90 mm. Hg. 


EXPERIMENT 9. Dog ee forty-eight hours previously in right 
pleural cavity with 300 c.c. of dirty oil. Right pleurisy moderate, 
left slight: 


os 100 mm. Hg. 
120 
100“ 
‘ 
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Initial blood presssure . . . . 


EXPERIMENT 10. Bilateral pleurisy in dog injected in left side 
forty-eight hours before with 225 c.c. of oil: 


EXPERIMENT 11. Bilateral pleurisy forty-eight hours after intro- 
duction of 200 c.c. of oil in right pleural cavity: 


EXPERIMENT 12. Bilateral pleurisy forty-eight hours after injec- 
tion of 200 c.c. of oil: 


After aspiration of 100 c.c. har. 
Five minuteslater . 10 8“ 


EXPERIMENT 13. Bilateral pleurisy forty-eight hours after intro- 
duction of 200 c.c. of oil into right cavity: 


Three minuteslater . . . 3 Death. 


During the process of aspiration in this experiment the respira- 
tion slowed and finally ceased altogether, although the ether was 
withdrawn. 

Discussion. It should be noted that the average amount of exu- 
date withdrawn in this group was about 150 c.c., while the average 
quantity in Group I was about 500 c.c. We should expect less of a 
fall in pressure, therefore, in Group II from purely pressure effects. 
As a matter of fact, the results were about the same in the two groups, 
which would indicate that aspiration of a small quantity of fluid from 
an inflamed pleural cavity may produce as much lowering of tension 
as a much larger quantity,of,fluid from a normal cavity. ‘Transitory 
changes in pressure were common during these experiments, and 
especially in the last one it was observed that the movement of the 
trocar on the pleura sometimes caused a marked fall in blood pressure, 
even when the amount of fluid aspirated was small. We were 
thereby led to investigate the effect produced on blood pressure by 
irritation of the pleura, healthy and inflamed, independently of aspi- 
ration. 

Group III. Irritation of Healthy Pleura. The procedure in 
these experiments was as follows: - 

The dog was etherized and laid on the operating table. The 
trachea was opened and a cannula inserted which connected with a 
flask of ether. By means of a T-glass cannula in this connecting tube 
a smaller tube was attached that carried the air waves to a recording 
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tambour. The blood-pressure tracings were made by means of a 
mercury manometer connected with the carotid artery. 

A trocar was inserted in the mid- or post-axillary line, fifth or sixth 
interspace, and the sharp point withdrawn. A scratching movement 
of the blunt trocar was made, then a similar movement with the 
sharp point. Formalin (3 to 5 drops) was then blown upon the 
visceral surface of the pleura by inserting a long glass tube through 
the trocar, precautions being taken to avoid entrance of air. These 
experiments were then repeated on the opposite side. In six of the 
nine dogs in the group the chest was laid open by cutting through 
the midsternal line and artificial respiration was maintained. We 
were then enabled to try chemical, thermal, and electrical forms of 
irritation at various parts of both the parietal and visceral pleura, 
the pericardium, and the nerve branches themselves. 


Both Vagi Cut Trocar inserted 


Fic. 1.—Efv. _/ forcing a trocar through the chest wall into the pleural cavity of a normal 
dog. Note the transitory drops in blood pressure and disturbance of respirations. Section of 
both vagus nerves in the neck does not alter the reaction The fall in pressure is greatest at 
the moment the parietal pleura is pierced. 


As the results were so nearly uniform, Experiments 13 to 22 may 
be briefly summarized. Mechanical irritation of the visceral pleura 
with a dull instrument was always negative; with a sharp point there 
was either very slight or no reaction. Only once did chemical irrita- 
tion produce a reaction, and that was slight. Formalin was nearly 
always employed. Bromine and ammonia, which were occasionally 
used, also had no effect upon blood pressure. Thermal irritation was 
tested by means of a hot iron or a piece of ice held in the forceps. 
All tests were negative. Electrical stimulation with the induced 
current did not affect blood pressure unless a strong current was 
applied to the roots of the lung, in which location inhibitory effects 
on the heart were elicited. 

Quite constantly a transitory fall in pressure and a checking of 


respiration accompanied the penetration of the perietal pleura with 
the trocar (Fig. 1). 


Base Line —> 
Resp. 
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It should be added that either mechanical or electrical stimulation 
of the pericardium is likely to set up a cardio-inhibitory reflex 
when the membrane lies upon the heart. If the pericardium is 
separated, however, from the heart muscle, no effect follows such 
irritation. The reflex, therefore, is a stimulation of the cardiac nerves 
transmitted through the pericardium. Any violence to the heart by 
sudden displacement or accidental contact of the trocar may give 
rise to such a reflex, which, fortunately, is transitory and does not 
' cause a lasting change i in blood pressure. 

These results confirm the excellent series of observations by Brodie 
and Russell* on the healthy lungs of dogs. They found the pul- 
monary fibers at the root of the lung and in the bronchial tubes and 
alveoli would respond to electrical stimulation with a more powerful 
cardio-inhibitory action than any other branches of the vagus nerve. 
In addition to this effect on the heart they found that strong excita- 
tion of the pulmonary fibers, as by the inhalation of formalin, acted 
also on the respiratory and vasomotor centres. Since they found no 
effect on blood pressure from stimulation of the healthy pleural 
membrane except where the nerves enter the lung, Russell assumed 
that no reflexes arise from the diseased pleura. 

Such an assumption, however, is not justified, because an inflamed 
nerve may be sensitive to irritants to which the healthy nerve is not 
sensitive, and consequently the inflamed nerve may cause reflexes 
which the healthy nerve does not induce. A reflex of this type is 
pathological. 

An illustration of this principle is afforded by the recent experi- 
ments of Buerger and Churchman.’ They found that ele-‘rical 
excitation of the coeliac plexus in healthy animals produced . bad 
results. Similar excitation of the plexus after a peritonitis ..ad been 
produced by injection of turpentine caused collapse and death, 
either during or after the operation. It was assumed therefore that 
the inflammation rendered the nerves abnormally susceptible to the 
conduction of reflexes causing vasodilatation. 

Bearing in mind these possibilities we tried various forms of 
stimulation of the pleura in a series of animals in which varying 
degrees of pleuritis had been produced by different forms of irritants. 

Group IV.—Irritation of Inflamed Pleura. An artificial pleurisy 
was set up by two methods. The first consisted of injecting a few 
cubic centimeters of turpentine mixed with cotton-seed oil. At the 
end of six hours flakes of fibrin were visible over the congested pleural 
surface; in twenty-four hours there was a fairly thick membrane and 
an accumulation of fluid exudate. The opposite side was usually 
not involved. 

The second method was carried out by injecting in the chest 10 to 


* Jour. Phys., 1900, vol. xxvi, p. 92. 
5 Mitteil. d. Grenzgeb. d. Med. u. Chir., 1906, vol. xvi, 
VOL. 134, No, 6.—pDECEMBER, 1907, 29 
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200 c.c. of cotton-seed oil contaminated with bacteria. In twenty- 
four hours the pleural surface was covered with a fibrinous film and 
a few flakes were often found on the opposite side. After forty- 
eight hours the inoculated side presented a dense, fibrinous exudate 
with fluid accumulation, while the opposite pleura was overlaid by a 
thin, fibrinous exudate, accompanied by a variable amount of free 
fluid. 

Since the chemically produced pleuritis develops more quickly, 
animals so treated were employed from six to twenty-four hours 
after injection. The animals inoculated with the more slowly de- 
veloping bacterial injection were subjected to experiment twenty-four 
to seventy-two hours after the injection. 

It seemed desirable to test the pleura under various degrees and 
varieties of inflammation as well as to compare in the same animal 
the effect of irritation of the highly inflamed pleura of one side with 
the slightly inflamed pleura of the other side. 


(A) Chemical Pleuritis from Injection of Turpentine. 


EXPERIMENT 23. A dog had been injected on the left side twenty- 
four hours previously with 3 c.c. of turpentine mixed with 9 c.c. 
of sterile oil. Animal appeared languid. Ether anesthesia. A 
mercury manometer was connected with the carotid artery and 
the respiratory tambour with the breathing cannula, which was 
inserted in the trachea. After the ether was evenly regulated, a 
trocar was forced into the right chest in the fifth interspace in the 
midaxillary line, and the sharp point retracted. The visceral pleura 
was then scratched with the blunt end of the trocar, with no change 
in blood pressure. The sharp point also caused no change in 
pressure when scraped along the visceral or parietal pleura. ‘Three 
drops of formalin blown through the trocar caused no change in 
blood pressure, although respirations were slightly slowed. No effect 
was observed from the trocar irritation of the left visceral and parie- 
tal pleura, but the introduction of 2 drops of formalin caused a 
sudden slowing of the heart with long strokes of the pen (cardio- 
inhibitory or “vagal” type), with simultaneous slowing of respiration. 
The effect lasted for a little over a minute (Fig. 2). The chest was 
then opened by bone-cutting forceps in the median line, and the 
thoracic viscera exposed. Respirations were maintained by an air 
pump. ‘This latter procedure lowered the blood pressure from 
100 mm. to 70 mm., at which level the tracing remained steady. 
Mechanical irritation of left and right parietal and visceral pleurz 
with blunt and sharp point had no effect on blood pressure. Scratch- 
ing the pericardium “in situ” set up long drops of “vagal” type, but 
when the sac was held away from the heart, the irritation had no 
effect. Laceration of the lung tissue by squeezing in forceps was 
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negative. Electrical irritation (faradic) of left and right visceral and 
parietal pleuree was negative. Stimulation of pericardium “‘in situ” 
gave “vagal” type of curves identical with those following direct 
stimulation of the heart muscle, but stimulation of the free pericar- 
dium was negative. Chemical irritation of both visceral and parie- 
tal pleuree had no influence on the pressure curve. ‘Thermal irri- 
tation by hot iron and ice of left and right parietal and visceral 
pleuree did not alter blood pressure. Briefly stated, the only reflex 
obtained was through irritation of the left pleura by formalin, and 
this reflex was lost after opening the chest. Postmortem a fairly 
marked exudate in left side, with fibrinous pericarditis, was found. 
Right pleura was normal. 

EXPERIMENT 24. A dog had been injected twenty-four hours 
‘previously in left side with turpentine 2 c.c. and oil 10 c.c. ‘Trocar 
irritation of both left and right visceral pleure, negative. Formalin 
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Fic. 2.—Cardio-inhibitory Reflex. The upper tracing represents the blood pressure; the 
base line is below. The inflamed pleura was irritated first with the trocar, then with two 
drops of formalin. Note the sudden appearance of long and slower strokes after the formalin. 
Recovery was spontaneous. 


2 drops on right visceral pleura caused slowing of respiration and 
slight fall in blood pressure. The same amount of formalin on left 
visceral pleura caused slowing and temporary stopping of respiration, 
with decided fall in blood pressure (20 mm.). Recovery in about 
one minute. Postmortem: Thin layer of lymph and small amount 
of purulent exudate on left side, right pleura congested, no exudate. 

EXPERIMENT 25. Left side of chest of dog injected eight hours 
previously with turpentine 4 c.c. and oil 8 c.c. Blood pressure, 160 
mm. Hg. Right visceral pleura repeatedly irritated with sharp point 
of trocar caused slight slowing of respiration, frequent vagal curves, 
with a slowing of heart and steady fall in blood pressure to 120 mm. 
Hg. in the course of two minutes. Rapid recovery to 130 mm. when 
irritation ceased. ‘Trocar irritation of left visceral pleura slowed 
respiration slightly, but made no appreciable change in blood press- 
ure. ‘Trocar irritation of right visceral pleura was repeated with 
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fall in blood pressure from 165 to 140 mm. Then both vagi were cut 
in the neck. The blood ‘pressure’ fell to 120 mm., then remained 
steady while respirations were slower. Further irritations of right 
pleura caused steady fall in blood pressure to 110 mm. with “vagal”’ 
strokes. Formalin 4.drops on right visceral pleura negative. For- 
malin 4 drops on left visceral pleura caused immediately respiratory 
paralysis and a rapid fall in blood pressure, with death. ‘The cardio- 
inhibitory curves were set up especially by irritation near root of 
lungs. Section of vagus nerves failed to destroy entirely the cardio- 
inhibitory curves or the vasomotor fall. Postmortem: Left pleurisy 
with thin layer of fibrin and small amount of fluid. Right pleura 
congested. ‘The abdominal viscera were engorged with blood. 

EXPERIMENT 26. Dog was injected six hours before in right chest 
with turpentine 2 c.c. and oil6c.c. Blood pressure,90 mm. ‘Trocar 
irritation of left visceral pleura negative. ‘Trocar irritation of right 
visceral pleura was followed by slight lowering of blood pressure 
from 90 mm. to 80 mm. and respirations unchanged. Postmortem: 
Fine fibrinous threads over right pleura. Left pleura normal. 

EXPERIMENT 27. Six hours before experiment a small dog was 
injected in right chest with turpentine 4 c.c. and oil 4 ¢.c. Blood 
pressure 100 mm. ‘Trocar irritation of right visceral pleura was 
negative. ‘Trocar irritation around root of right lung caused the 
cardio-inhibitory curves. 'Trocar irritation of left visceral pleura 
was negative. Formalin 5 drops on left visceral pleura was negative. 
Formalin 5 drops on right visceral pleura followed by slower and more 
shallow respirations and by a fall in blood pressure to 76 mm., with 
long curves. Recovery in about two minutes. Postmortem: Thin 
pleuritic exudate on right side. Left pleura normal. 

EXPERIMENT 28. Dog injected twenty-four hours before in right 
pleural cavity with turpentine 1 c.c. and oil 6 c.c. Blood pressure, 
118 mm. Hg. ‘Trocar irritation of right visceral pleura caused a 
slight fall in blood pressure. ‘Trocar irritation of left visceral pleura 
was negative. Formalin 5 drops on right visceral pleura was followed 
by a gradual rise in pressure from 120 mm. to 134 mm. Formalin 
5 drops on left visceral pleura was negative. Postmortem: Right 
pleuritis with thick fibrinous exudate and free fluid. Left pleura 
normal. 


(B) Bacterial Pleuritis of Twenty-four Hours or Less After 
Injection of Contaminated Oul. 


EXPERIMENT 29. Twenty-four hours previously dog received injec- 
tion in the left chest of 5 c.c. of contaminated oil. Blood press- 
ure, 122 mm. ‘Trocar irritation with sharp.and dull point of right 
visceral pleura was negative. Trocar irritation with dull point of 
left visceral pleura was negative. Trocar irritation with sharp 
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point of left visceral pleura caused a rapid fall in blood pressure 
from 110 mm. to 64 mm., with shallow respirations. Recovery in 


Adrenalin ¥ c. c. in Vein 


4 


Trocar Irrit. of 


Vise. Pleura 


Asp. of 20 ¢. c. - Rapid 


B.P. 
Resp. 


Base Line 


Fic. 3.—Vasomotor reflex resulting from scratching the inflamed visceral pleura with a 
sharp point of the trocar. Respirations ceased simultaneously with the fall in blood pressure. 
Adrenalin intravenously caused rapid recovery of pressure with gradual return of respi- 
rations. Note also the moderate fall in pressure from the rapid withdrawal of fluid. 


two minutes to 80 mm. An injection of 0.5 c.c. of adrenalin in the 
femoral vein was followed at once by a rise in blood pressure to 
200 mm. and the animal recovered (Fig. 3.) Formalin drops 5 on 
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right visceral pleura was negative. Formalin drops 5 on left pleura 
caused a slight fall in pressure. Postmortem: Right pleura normal. 
Left visceral pleura showed a fringe of dense fibrin at edge of lobes, 
smaller flakes over surface and 100 c.c. of fluid. Evidence of trauma 
from trocar on middle and upper lobes about an inch from right 
bronchus. No puncture of lung could be detected. 

EXPERIMENT 30. Twenty-four hours previously 5 c.c. of contami- 
nated oil had been injected into the left pleural cavity of a small dog. 
Trocar irritation with dull and sharp point of right visceral pleura, 
negative. ‘T'rocar irritation with dull and sharp point of left visceral 
pleura, negative. Formalin 3 drops on right visceral pleura, negative. 
Formalin 3 drops on left visceral pleura caused a slight fall in blood 
pressure. With the chest laid open and artificial respiration the 
same tests were repeated with negative results. Formalin injected 
directly in the lung tissue on both sides, and compression of lung 
tissue in the forceps, also were without effect on blood pressure. 
Post-mortem: Left pleurisy with moderate amount of exudate. 
Right pleura normal. 

EXPERIMENT 31. Into the right chest of a dog 10 c.c. of contami- 
nated oil had been introduced twenty-four hours before experiment. 
With closed chest the visceral pleura was irritated on both sides 
with trocar and formalin. Except for a slight fall in blood pressure 
after applying formalin to the left pleura, the result was nil. Post- 
mortem: Fairly advanced pleurisy on right side. Left pleura 
normal. 

EXPERIMENT 32. To a young dog 8 c.c. of dirty oil was injected 
in the right thorax twenty-four hours previous to experiment. 
Scratching the pleural surfaces caused no depression of blood pressure. 
Application of 5 drops of formalin to the right pleura was followed by 
a slight fall in blood pressure and slowing of respiration. Both 
vagi were then cut in the neck. After a period during which the 
pressure became steady again, 0.5 c.c. of formalin was again applied 
to the right pleura. Immediately respirations were slowed and 
the blood pressure fell with long curves from 110 mm. to 40 mm. 
Recovery was spontaneous. The reflex was not pure vagal, but 
showed a vasomotor fall as well. Postmortem: Right pleura very 
congested, but no distinct membrane. Free oil and some purulent 
exudate in cavity. Left pleura normal. 

EXPERIMENT 33. Dog similarly injected in right pleural cavity 
twenty-four hours before with 200 c.c. of contaminated oil. Rapid 
aspiration of 150 c.c. of fluid caused a fall in blood pressure from 90 
to 70 mm., with gradual recovery to 80 mm. Irritation of right 
visceral pleura with the trocar produced little change in pressure. 
Postmortem: Right pleura dotted with fibrin flakes and over 100 c.c. 
of free fluid present. Left pleura was congested. 
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(C) Bacterial Pleuritis Forty-eight Hours or More After Injection ' 
of Contaminated Oil. 


EXPERIMENT 34. Dog prepared forty-eight hours before by 
introduction into left chest of 400 c.c. of dirty olive oil. Blood 
pressure at beginning of experiment was 150 mm. A trocar was 
inserted in the fifth space, mid-axillary line of the right pleural 
cavity. Only 2 or 3 c.c. of fluid had escaped when the blood pressure 
fell rapidly to 56 mm. and the respirations became shallow. Upon 
withdrawing the trocar the blood pressure quickly went up to 106 mm. 
when the trocar was reinserted. Again the pressure fell, soon reach- 
ing the abscissa line and-terminating in death. ‘The trocar could 
be felt against the visceral pleural membrane, but the amount: of 
friction was not great. Respirations were shallow and slowed, but 
continued after the pressure reached zero. Postmortem: Left 
pleural cavity contained about 300 c.c. of oil and purulent exudate. 
Pleural surface covered with a thick lymph layer. The right cavity 
held about 50 c.c. of fluid and a thin layer of fibrinous exudate on 
the lung, which showed two points where the trocar had scratched 
the pleura. There was slight ecchymosis, but no rupture of the 
pleura and no evidence of bleeding in the branchioles or pleural 
cavity. The abdominal viscera were congested to a high degree. 

EXPERIMENT 35. Forty-eight hours previously 450 c.c. of dirty 
oil had been injected into the left thorax of medium-sized dog. 
Thoracentesis in right fifth interspace, anterior axillary line. When 
the sharp point of the trocar was moved over the visceral pleura 
a steady fall in blood pressure took place and continued until 
death, which occurred in four minutes. Respirations were shallow 
and slowed, but continued until blood pressure was nearly zero. 
Postmortem: Left pleura overlaid with a thick fibrinous layer and 
in the cavity was about 300 c.c. of oil and pus. The right side con- 
tained about 100 c.c. of oil and the pleura was thinly concealed by 
a lymph layer. Near the root of the lung the pleura was discolored 
as well as posteriorly by the trocar scratch, but no perforation was 
present. The bloodvessels of the stomach, intestines, and liver were 
_ abnormally congested. Brain normal. 

EXPERIMENT. 36. For three days 300 c.c. of dirty oil had been 
present in the left pleural cavity. Irritation of the outer surface 
of the left visceral pleura with the trocar was negative, but when 
the trocar scratched the pleura near the root of the lung long “vagal” 
strokes were produced. Cutting both vagus nerves in the neck 
seemed to modify these curves, but did not prevent them altogether. 
Postmortem: Over 300 c.c. of purulent oil in left cavity, with thick 
plastic layer on pleura. Right pleura also covered with a thick, 
soft exudate and about 40 c.c. of free fluid in the cavity. No per- 
foration of lung and no hemorrhage was found. 
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EXPERIMENT 37. Dog had received an injection two days before 
in left chest of 200 c.c. of dirty oil. A trocar in right pleural cavity 
in fifth space, anterior axillary line, when moved laterally caused 
long vertical strokes on the drum, without much influence on the 
average pressure. On the left side scratching with the trocar was 
without effect. Postmortem: In the left side of chest was over 
200 c.c. of free fluid and a dense pleural membrane. The right lung 
was covered with a thinner layer of exudate. The heart was dis- 
placed to the left. Possibly the trocar touched the pericardium in 
its movements and thereby set up “vagal” curves. 

EXPERIMENT 38. The right thorax of a dog had been injected 
two days before with 300 c.c. of dirty oil. Trocar irritation of right 
visceral pleura after withdrawal of 200 c.c. of oil caused practically 
no change in blood pressure. ‘Trocar irritation of left pleura was 
followed by a slight fall in pressure. Formalin 2 drops on the left 
pleura caused great cardio-inhibitory curves, with fall in blood 
pressure which continued for nearly a minute. Respiration was 
slowed and labored. Recovery. Postmortem: Right pleura and 
the pericardium were covered with a thick fibrinous membrane. 
The left pleura was inflamed and overlaid with a thin, translucent 
membrane of lymph. The lung tissue puckered where formalin 
had come into contact with ‘its surface. 

EXPERIMENT 39. Dog was injected in the right pleural cavity 
with 50 c.c. of dirty oil. Mechanical and chemical irritation of pleura 
were negative. With the chest opened and under artificial respira- 
tion, all forms of irritation, mechanical, chemical, thermal, and 
electrical, were applied to various parts of the pleura with no influ- 
ence on blood pressure, except over the roots of the lungs, where 
mechanical and electrical stimulation produced occasional cardio- 
inhibitory strokes without altering the general level of blood pressure. 
Postmortem: Right thorax contained about 150 c.c. of turbid oil 
and over the pleura was a thin, soft exudate. Left lung retracted 
from pressure of 100 c.c. of fluid and covered with flakes of fibrin. 
Pericardium concealed by a thick exudate. 

EXPERIMENT 40. Dog prepared two days before by introduction 
of 30 c.c. of contaminated oil into the right pleural cavity. Animal 
was lively. Stimulation of both pleure with the trocar caused only | 
the long strokes that occur physiologically from sweeping along the 
roots of the lung. Formalin had no effect. Postmortem: Very 
little inflammation was found in the right side of the thorax and only 
50 c.c. of oily fluid. The left pleura appeared normal. 

EXPERIMENT 41. Dog forty-eight hours before was injected with 
10 c.c. of dirty oil in left chest. Trocar irritation of right visceral 
pleura with dull point caused only a slight lowering of blood pressure 
from 126 mm. to 120 mm., but upon scratching the surface with the 
sharp point the pressure fell rapidly until death took place two 
minutes later. The respirations simultaneously were slowed and 
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when the pressure reached 50 mm. ceased entirely. Cutting of both 
vagus nerves in the neck had no apparent effect on the blood pressure 
(Fig. 4). Postmortem: Pleurisy of high degree on left.side, with a 
thick exudate over the lung. Right pleura much congested, with a 
few shreds of fibrin on the surface. Slight pericarditis. Evidence 
of trocar scratches on the right pleura about one inch external to 
the root of the lung. No perforation of the lung was found. 
EXPERIMENT 42. In a dog 10 c.c. of dirty oil had been introduced 
into the left pleural cavity forty-eight hours previously. Irritation 
of pleurse on both sides with sharp and dull point produced no 
change in blood pressure. Formalin injections on the pleure were 
likewise negative. Formalin 1 c.c. sprayed in trachea and bronchial 
tubes caused a gradual deep fall in pressure from 120 to 6 mm., with 
slower and deeper respirations. Spontaneous recovery. Post- 
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Fic. 4.—Vasomotor reflex following irritation of the visceral pleura with a sharp trocar. 
At the bottom is the base line, the respirations, and at the top the blood pressure tracing. Note 
rapid fall of pressure and slowing of respirations until death. Section of both-vagi in the neck 
had no effect on blood pressure. Engorgement of abdominal viscera postmortem. 


mortem: Left pleura covered with thick layer of lymph and in the 
cavity 100 c.c. of fluid. Right pleura red and streaked with a few 
fibrin shreds. 

EXPERIMENT 43. The dog was injected forty-eight hours before 
with 8 c.c. of dirty oil in the right pleural cavity. ‘Trocar irritation 
with dull point of right visceral pleura caused a slight fall in pressure, 
of the left pleura no change except occasional vagal strokes. For- 
malin 5 drops on left pleura caused a slight fall in pressure with 
shallow respirations. ‘The sharp point of the trocar moving over 
the surface of the left visceral pleura caused slowing of respiration, 
long “vagal” dips, and a steady fall in pressure from 135 mm. to 80 
mm. ‘Then both vagi were cut in the neck without marked effect. 
By discontinuing the irritation of the pleura the pressure gradually 
recovered to 110 mm. Further irritation caused shallow breathing 
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and a rapid fall in blood pressure that terminated in death in a 
minute and a half. Section of the vagi did not prevent the vaso- 
motor reflex. Postmortem: Right pleura covered with thick exu- 
date. Left pleura inflamed and overlaid by a thin film of fibrin. 
Evidences of trocar scratches and very slight ecchymosis, no perfora- 
tion. Congestion of abdominal vessels was marked. Brain normal. 

EXPERIMENT 44. Dog used forty-eight hours after 10 c.c. of dirty 
oil was introduced into the right pleural cavity. Trocar irritation of 
right visceral pleura (dull point) caused a moderate fall in blood 
pressure, with slowing of breathing. By drawing the blunt point over 
the region of the sympathetic chain, respiration was slowed, then 
paralyzed, and the pressure curve showed long vagal sweeps with a 
rapid fall in tension from 100 mm. to 40 mm. Cutting the left vagus 
had no effect. When the right vagus was also cut the vagal sweeps 
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Fic. 5.—Combined cardio-inhibitory and vasomotor reflex from irritation with a trocar of 
right thoracic sympathetic nerve in a dog with pleurisy. Upper tracing is blood pressure, lower 
is respirations, and at bottom the base line. Note gradual fall in pressure from irritating visceral 
pleura with a dull trocar, then rapid fall with long strokes and tion of respiration when 
the nérve trunk is irritated. Section of both vagi in the neck eliminated the cardio-inhibitory 
strokes, but had no influence on the steady vasomotor fall. Death. Note also the transitory 
fall in pressure and suspension of respiration when the trocar was forced through the chest 
wall. 


disappeared and the pressure fell rapidly until death ensued a minute 
later; that is, the cardio-inhibitory reflex was abolished by section 
of both vagi, but the vasomotor fall in pressure continued. (Fig. 5). 
The cardio-inhibitory reflex was therefore central and the impulse to 
the centre was carried by the vagus nerves. Postmortem: Trocar left 
“in situ” was found to be pressing directly on the thoracic sympa- 
thetic nerve in the sixth space. Also marks of trocar on pleura of 
‘ middle lobe. Vessels of stomach, intestines, liver, etc., much con- 
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ExpERIMENT 45. The dog forty-eight hours previously had been 
given 10 c.c. of dirty oil in the right chest. Aspiration of the 
exudate was accompanied by a fall in pressure from 120 to 110 mm. 
Trocar irritation of the right and left visceral pleuree was negative. 
Formalin 1 c.c. on the right pleura was followed by a slight fall; 1 c.c. 
of formalin in the left membrane caused a slight rise, then rapid 
fall from 130 mm. to 14 mm. The type of curve was vasomotor. 
_ During the descent of the blood pressure both vagi were cut in the 
neck, but no effect was seen; 0.5 c.c. of a 1 to 1000 solution of adrenalin 
injected into the femoral vein caused an instant rise from 16 mm. to 
210 mm. Final recovery. During the low tension the respirations 
were slow and shallow. Postmortem: Right pleurisy marked with 
thick membrane over lung. Left side contains a small amount of 
fluid and a beginning pleurisy. 

ExpERIMENT 46. Dog prepared by injecting, forty-eight hours 
previously, 225 c.c. dirty oil in Ahe left pleural cavity. 150 c.c. of 
fluid aspirated from left side. Trocar irritations of left visceral 
pleura were negative. ‘Trocar irritation of right visceral pleura 
showed a gradual fall from 120 mm. to 110 mm. Formalin 1 c.c. 
in right. pleura caused a fall in blood pressure from 116 mm. 
to 80 mm., with shallow respirations. Recovery. + Postmortem: 
Double pleurisy, more marked on left side. 

EXPERIMENT 47. Injection of 200 c.c. of oil in right pleural 
cavity of dog forty-eight hours previously. 150 c.c. of purulent 
fluid was removed by aspiration. Atropine 1 mg. was given intra- 
venously, until electrical stimulation of vagus caused no change in 
the heart action. Formalin 1 c.c. in right visceral pleura caused 
a vasomotor type of fall in pressure, with slower and shallower 
respirations. Cutting vagi had no effect on the curve. Death. 
Postmortem: Right pleurisy, with thick, fibrinous covering. Left 
pleurisy starting. Engorgement of abdominal viscera. 

EXPERIMENT 48. Double pleurisy created in right side of dog by 
injecting forty hours previously 200 c.c. oil. 100 c.c. exudate aspirated 
from right side. Formalin 5 drops on right visceral pleura within 
a minute set up long strokes, with slowing of respiration. At first 
the blood pressure rose, then fell. Atropine 1 mg. in femoral vein 
caused an immediate cessation of the “vagal” strokes. Electrical 
stimulation of vagus in neck gave no reaction. Then 1 c.c. formalin 
was blown upon left visceral pleura. .Soon a vasomotor type of 
fall in pressure developed and death ensued. Here the atropine 
abolished the “vagal ” reflex, but not the vasomotor. Postmortem: 
Brain normal. Right pleura covered with thick layer of lymph. 
Left pleura moderately inflamed. Congestion of abdominal vessels. 

EXPERIMENT 49. A double bilateral pleurisy followed forty- 
eight hours after introducing 200 c.c. of dirty oil in right thorax. 
After the removal of about 50 c.c. of exudate from the chest the blood 
pressure showed little change. The application of 0.5 c.c. of formalin 
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to the right visceral pleura caused the long strokes with a mean fall 
in pressure of about 25 mm. Upon administering a milligram of 
atropine the long strokes quickly changed to short and more rapid 
stroke. ‘This experiment indicates that the long strokes were due to 
excitation of the cardio-inhibitory branches of the vagus, since they 
disappeared when these fibers were paralyzed by atropine. 

EXPERIMENT 50. A dog with a bilateral pleurisy, forty hours after 
the introduction of 200 c.c. of contaminated oil in the left pleural 
cavity. Initial blood pressure was 120 mm. After slow aspiration 
of over 100 c.c. of fluid the pressure was 100 mm. ‘The injection of 
1 c.c. of formalin on the left visceral pleura was followed by slow and 
shallow breathing and by a rapid fall in blood pressure to about 20 
mm., with frequent long strokes. Immediate section of both vagus 
nerves in the neck caused a sudden rise in pressure to 75 mm., with 
increased rapidity of pulse, but the recovery was only transitory. 
The second fall was rapid and free from long strokes. Postmortem: 
About 50 c.c. of fluid in the left cavity and fibrin deposits. Right 
fibrinous pleurisy, with no free fluid. Engorgement of abdominal 
bloodvessels. We may infer that two reflexes conspired to depress 
blood pressure in this experiment; the one acting on the medullary 
centre through the vagus nerves and eliminated by section of the 
same; the other, of vasomotor type, causing vasodilatation of the 
abdominal vessels and not affected by section of the vagi. 

ExpERIMENT 51. A dog had been injected in the right pleura 
over forty hours previous to experiment with 10 c.c. of contaminated 
oil. About 50 c.c. of exudate was aspirated without any influence 
on pressure. Then about 200 c.c. of a 1 per cent. formalin solution 
was forced into the pleural cavity, care being taken to avoid pneumo- 
thorax. The fluid was then allowed to flow out by siphonage. 
The irrigation was accompanied by marked slowing of respiration 
and a combined type of cardio-inhibitory and vasomotor pulse 
tracing. Respirations then ceased entirely, section of both vagi in 
the neck abolished the “vagal” strokes, but the pressure continued 
to fall until it reached about 10 mm. Hg.; then spontaneously 
breathing started up again and the blood pressure arose steadily. 
The animal recovered. (Fig. 6). 

SumMARY oF ExPERIMENTS. Aspiration of oil from the pleural 
cavity of 6 healthy dogs caused only a slight lowering of blood pres- 
sure. Aspiration of oil from the chest of 7 dogs in which pleurisy 
had been produced caused in 3 little effect, in 3 a considerable 
fall in pressure and in 1 death. 

Irritation of the visceral and parietal pleura in 9 healthy dogs 
produced no marked effect upon 

In the group of 6 pleurisies produced by turpentine 16 per cent. 


gave a marked blood-pressure-lowering reflex in response to irritation 
of the trocar, while 50 per cent: gave such a reflex from formalin 
irritation. 
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Fic. 6.—Combined cardio-inhibitory and vasomotor reflex resulting from irrigation with 
1 per cent. formalin in glycerin of pleural cavity of dog with artificial empyema. At the top 
is the time recordin seconds. Upper tracing represents blood pressure, the lower respirations, 
between them the base line. Respirations ceased at beginning of long strokes. Section of 
both vagi in the neck abolished the long ‘‘vagal’’ strokes, but the vasomotor fall continued. 
Respirations and blood pressure recovered spontaneously. 
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Of the group of 5 pleurisies caused by the injection of oil con- 
taminated with bacteria and operated on within twenty-four hours 
after injection, 20 per cent. showed from the trocar irritation a 
decided blood-prensure-tywering reflex and 25 per cent. from for- 
malin irritation. 

In the group of 17 plewiisies induced by the presence of bacterially 
contaminated oil in the chest for forty-eight hours or more, 42 per 
cent. responded to the trocar irritation with a marked depressing 
reflex and 46 per cent. responded in like manner to the formalin. 

Of the total 28 cases of pleurisy of all kinds, 33 per cent. gave a 
marked blood-pressure-lowering reflex from trocar irritation, while 
of a total of 17 cases in which formalin irritation was employed, 47 
per cent. exhibited a decided fall in blood pressure. 

Artificial respiration with the thorax opened tends to abolish all 
reflexes from irritation of the viscera, as was first pointed out by 
Brodie and Russell. 

It is noteworthy that the trocar irritation seldom gave rise to this 
reflex in the turpentine pleurisies and in the bacterial pleurisies of 
short duration, but frequently caused it in the bacterial pleurisies 
of longer duration. The formalin,’ on the other hand, induced the 
reflex in one-half of the turpentine pleurisies and with about the 
same frequency in bacterial pleurisies of both long and short 
duration. 

Why the reflex occurred in some cases and was entirely lacking 
in others was explained in part only. In certain instances a very 
thick fibrinous exudate was found, which may have protected the 
pleura from injury and thus prevented the reflex. But in most cases 
this variability of reaction was not made clear by anatomical condi- 
tions. 

The location of the irritation was of some importance. ‘The nearer 
the irritant approached the root of the lung where the fibers of the 
pulmonary nerves spread out, the more likely was the reflex to 
occur. ‘The fall in blood pressure arising from mechanical irritation 
was usually of the vasomotor type; the fall arising from formalin 
irritation was sometimes of the vasomotor, sometimes of the cardio- 
inhibitory type, and occasionally seemed to be a combination of 
both types. It may be noted that the cardio-inhibitory type, though 
often alarming in its symptoms, never alone caused the death of 
an animal. The vasomotor type of reflex, however, was always 
dangerous and several times fatal. Twice death was ‘prevented by 
adrenalin injections. 


6 Subsequent experiments indicate that when formalin is introduced in large quantity, 
say 2 to 20 c.c. in the pleural or peritoneal cavity of healthy dogs, a marked lowering of 
blood pressure often occurs, due in part to absorption in the circulation. We believe, 
however, that absorption plays a minor réle when formalin is applied to the visceral 
pleura in small quantities. 


> 
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ANATOMICAL COURSE OF THE REFLEXES. Before discussing the 
possible courses of these reflexes it seems advisable to review the 
innervation of the pleura and heart of the dog, and the anatomical 
arrangement and course of the fibers in the pneumogastric and 
sympathctic nerves. 

The bronchial branches arising from the pneumogastric nerves 
are given off from the ventral and dorsal aspects of the nerve a little 
aboral to the aortic arch. ‘The ventral branches pass along the large 
vessels and accompany the bronchi into the lungs, while the dorsal 
branches pass along the cesophagus, trachea, and lymph nodes to 
the root of the lung. 

All these fibers unite to form at the root of the lung an extensive 
network, which is called the pulmonary plexus. The part of the 
plexus which usually lies upon the principal bronchus and more on 
the ventral surface is called the anterior pulmonary plexus, while 
the part lying aboral to the principal bronchus is called the posterior 
pulmonary plexus. ‘These two plexuses are connected by branches, 
and the pulmonary is connected with the cardiac plexus. 

The stellate ganglion marks the beginning of the thoracic part of 
the sympathetic ganglionated cord. It is oval and flattened, and 
lies lateral to the vertebree upon the m. longus colli at the level of 
the second rib, and also extends downward to the second intercostal 
space. From this ganglion are distributed a number of branches, to 
the first and second thoracic nerves, the lower cervical nerves, and 
the two cardiac branches (rami accelerantes cordis), which assist in 
the formation of the cardiac plexus lying upon the lateral surface of 
the aortic arch and the base of the heart. 

The cardiac plexus sends fibers into the pulmonary plexuses above 
described, from which branches are distributed along the vessels 
and bronchi to the pleura. Small sympathetic ganglia are inter- 
posed at frequent intervals along the nerves. Branches are given 
off from this plexus, of which the vagus also forms a part, that 
supply the pericardium and heart muscles. The pleura is inner- 
vated therefore by elements of both sympathetic and vagus nerves. 

The vasoconstrictor nerves of the body leave the spinal cord by 
the anterior roots of the spinal nerves from the first dorsal to the 
third or fourth lumbar inclusive. From the roots they pass by the 
white rami communicantes to the ganglia of the sympathetic chain 
lying along the front of the vertebral column. Here they take 
different courses according to their destinations. The fibers for 
the head and neck leave by the first four thoracic nerves, pass into 
the sympathetic chain through the stellate ganglion and the ansa 
Vieussenii to the inferior cervical ganglion, and up the cervical 
sympathetic trunk to the superior cervical ganglion. Here they end, 
and the impulses are carried by a fresh relay of fibers, starting from 
cells in this ganglion and travel along non-medullated fibers on the 
walls of the carotid artery and its branches. 
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The most important vasomotor nerve is the splanchnic nerve. 
This nerve receives most of the fibers forming the white rami from 
the lower seven dorsal and upper two or three lumbar roots, the 
latter fibers often taking a separate course in the lesser splanchnics. 
The fibers can be seen to pass through the sympathetic chain of the 
thorax without interruption and for the most part have their cell 
station in the large ganglia, especially the semilunar ganglia of the 
solar plexus, whence a thick meshwork of non-medullated fibers is 
distributed along all the vessels of the abdominal viscera. The 
area of vessels innervated by this nerve is so large that section of 
this nerve on each side causes a large fall in general blood pres- 
sure. 

Tae CarpI0-INHIBITORY ReFLEx.—The typical cardio-inhibitory 
reflex obtained by irritation of the inflamed pleura corresponds to 
that elicited by electrical stimulation of the vagus nerve in the neck. 
The blood-pressure tracing shows long downward strokes, with a 
marked difference between systolic and diastolic blood pressures, 
slowing or temporary arrest of the pulse, and frequently slowing of 
the respiration. Unless the current is very strong the heart. over- 
comes the inhibitory action and the blood pressure returns to its 
original level. ‘This reflex was never obtained in healthy dogs by 
trocar irritation of the pleura or of the thoracic sympathetic nerves. 
Long, single strokes without slowing of the heart were frequently 
obtained by scratching the root of the lung or the thoracic portion 
of the vagus nerve itself or by striking the pericardium with the 
trocar. These latter curves have very little effect on the mean blood 


. pressure, and because of their slight importance were not recorded 


as pathological cardio-inhibitory reflexes. 

We believe that the cardio-inhibitory reflex resulting from irrita- 
tion of the inflamed pletira was usually of central origin, arising in 
the afferent branches of the vagus and travelling upward through the 
pulmonary ganglia to the combined nucleus of the vagus and acces- 
sory nerves in the medulla, the inhibition being transmitted along 
the accessory fibers to the vagus nerve back to the cardiac plexus 
and finally to the heart. (Fig. 7.) We believe the reflex to be of 
central origin, as it was usually absent after section of both vagi. 

Atropine in the dosage of 1 mm. injected into a vein either dimin- 
ished or prevented the reflex. 

VasoMoToR REFLEX. The vasomotor (dilator) reflex differs from 
the cardio-inhibitory in that the long “vagal’’ strokes are usually 
wanting and the mean fall in blood pressure is progressively down- 
ward, often resulting in death. The respiration may or may not 
be slowed. The nature of this reflex may be made clear by the 
following evidence: 

1. Acute engorgement of the vessels of the abdominal viscera 
was found in all cases, evidently from acute vasodilatation. 

2. Section of the vagi in the neck did not prevent the reflex or 
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Fic. 7.— Illustrating the course of the cardio-inhibitory reflex. The impulse is carried 
by the afferent fibers (blue) from the visceral pleura, through the vagus, to the medulla; 
thence back to the heart by the efferent nerves (red). 


Trunk 
Ganglion 
Vagus : 
\\\ 
fi 
: 
: 


Medulla 
Oblongata 


Spinal 
Cord 
Splanchnic 
Afferent 
Sympathetic 
Ganglion 


Splanchni 
Efferent 


| 


Pulmonary 
Ganglion 


White 
Ramus 


Visceral 
Pleura 


Calliac 
Splanchni 


Nerves 


Fic. 8.—lIllustrating the course of the vasomotor reflex. The impulse is conducted by the afferent 
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alter it after it was induced, which indicates that the reflex was 
independent of any inhibitory action of the heart. 

3. Intravenous injection of adrenalin, a vasoconstrictor, opposed 
the reflex, causing an immediate rise in blood pressure. ‘Twice the 
injection of adrenalin solution saved the life of the animal. Atropine, 
on the other hand, which paralyzes the cardio-inhibitory fibers of 
the vagus, had no effect. 

According to our present knowledge of the course and distribu- 
tion of the nerves of the sympathetic system it seems probable that 
this reflex is central rather than peripheral, that is, that the afferent 
impulse is carried back to the principal vasomotor centre in the 
medulla or subsidiary centres in the cord, and that the efferent 
impulses are then transmitted along the white rami to the collateral 
ganglia. As the reflex is accompanied by such a marked fall in 
blood pressure it seems probable that the reflex occurs through the 
principal rather than the subsidiary centres. 

The afferent fibers represented in blue (Fig. 8) probably traverse 
the sympathetic cord, passing upward, downward, and outward 
without arborizing about these cells in the ganglion and, therefore, 
without losing their medullary sheath. It is quite generally accepted 
now that the afferent fibers which are sensory have this arrange- 
ment. A reflex beginning in the pleura will traverse these fibers, 
passing through the posterior root, and the reflex may be established 
at the level at which the fibers enter the cord, or they may pass up- 
ward to arborize about the cells in the principal vasomotor centre 
in the medulla. This anatomical arrangement precludes the possi- 
bility of a more direct reflex arising from the pulmonary plexus 
and travelling directly along the thoracic ganglionated cord to the 
splanchnic vessels. ' 

It should be mentioned, however, that Dogiel’ has described a dif- 
ferent arrangement of the fibers in the sympathetic cord, and if his 
interpretation is correct a peripheral reflex arising in the peripheral 
plexuses and traversing directly the ganglionated cord is possible. 

We have already noted that the effects of this reflex are so general 
and rapid that it seems probable that the principal vasomotor centre 
is affected and not the subsidiary centres situated in the cord. 

CLINICAL OBSERVATIONS IN Man. The following observations 
were made in man to ascertain if irritation of the inflamed pleura 
during thoracentesis produced any marked changes in blood pressure: 

Case I.—The patient had a pleurisy with effusion of over two 
weeks’ duration. Thoracentesis in midaxillary line, sixth space. 
Fluid was seropurulent and contained pneumococci. The initial 
blood pressure was 100 mm. Hg. After withdrawal of 125 c.c. of 
fluid the flow ceased. Blood pressure,98 mm. ‘The trocar was then 
moved about in the endeavor to start the flow. The visceral pleura 


7 Poirier et Charpey, Traité d’anatomie humaine. 
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was distinctly felt against the trocar during these movements. ‘The 
blood pressure rapidly fell to 80 mm. when the instrument was with- 
drawn. In four minutes the blood pressure had risen again to 96 mm. 

Case II.—Man with a right-sided streptococcic empyema of 
over a month’s duration. Needle inserted near angle of scapula. 
Initial blood pressure 105 mm. Hg.; after entrance of needle, 98 mm. 
As no fluid escaped, the needle was moved about and the pleura 
intentionally scratched with the end. The blood pressure fell 
immediately to 88 mm. and after a short rest recovered to 94 mm. 
A few more scratching movements caused a rapid fall to 84 mm. with 
intermissions of the pulse. Exploratory puncture was then made 
in the midaxillary line, in the sixth space. Blood pressure after 
entrance of needle, 90 mm. No fluid was obtained. A few lateral 
movements of the needle were made against the visceral pleura, 
when the systolic blood pressure fell to 75 mm., the diastolic pressure 
below 35 mm., and for a few seconds the pulse could not be felt. 
Patient felt slight dizziness and faintness. Upon withdrawal of 
needle the pulse rapidly improved and the subjective symptoms 
disappeared. 

Case III.—Right pleurisy with bloody effusion. At postmortem 
a month later, the lung was found retracted and tied down with 
tuberculous adhesions. Trocar in sixth space, midaxillary line. 
Initial blood pressure 89 mm. Hg. After insertion of trocar 79 mm. 
1200 c.c. of fluid was withdrawn by siphonage without discomfort. 
Blood pressure, 69 mm. ‘Then the trocar came in contact with the 
visceral pleura and, although very little more fluid escaped, the blood 
pressure fell in a few minutes to 57 mm. and the patient complained 
of faintness, dizziness, and a dull pain at the site of the needle. The 
pulse beats were very difficult to feel and at times were intermittent. 
The trocar was removed and in three minutes the blood pressure 
was 62 mm. Lying down increased blood pressure to 67 mm 
Thirty minutes later blood pressure was 80 mm. and the patient 
was comfortable. 

Case IV.—Left pleurisy of ten days’ duration. Thoracentesis 

in postaxillary line, seventh space. During the withdrawal of 1500 
c.c. of fluid by slow siphonage no pain was experienced, and the 
blood pressure fell from 106 mm. to 100 mm. Scratching the visceral 
pleura gently with a needle was followed by only slight pain and a 
fall in blood pressure to 90 mm. In four minutes after needle was 
removed the blood pressure was up again to 100 mm. 

Cases. V, VI, and VII were all acute pleurisies with serous effu- 
sions. In all cases there was very little reflex fall of blood pressure 
from irritating the pleura with the trocar. 

Case VIII."—Man of thirty years with left pleurisy and tuber- 
culosis of the left lung. Thoracentesis in sixth space midaxillary 


8 This case was published by Capps, loc. cit. 
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line. Initial blood pressure 120 mm. Hg. After insertion of needle 
130 mm. 2000 c.c. of serous fluid aspirated in nine minutes, when 
blood pressure was 105 mm. The needle end then came suddenly 
in contact with the visceral pleura and patient complained of dull 
pain in the epigastrium, but none whatever in the chest. The pain 
grew rapidly worse and the blood pressure rose steadily to 155 mm. 
—an increase of 50 mm. in the course of five minutes. Upon with- 
drawal of the needle the epigastric pain gradually subsided and the 
blood pressure simultaneously was lowered. ‘Twelve minutes after 
the maximum anginal pain the blood pressure had returned to 108 
mm, and the pain was gone. There is every reason to believe that 
excitation of the visceral pleura in this instance caused a reflex vaso- 
constrictor action on the abdominal arteries. 

These observations go to show that in man, as in dogs, irritation of 
the inflamed pleura often gives rise to a blood-pressure-lowering 
reflex of cardio-inhibitory or vasodilator type. Also that similar 
excitation under similar conditions may give rise to a reflex of vaso- 
constrictor type, with heightening of blood pressure. This latter 
type of reflex is exceptional and has been observed only in this 1 
case out of a total of over 30 patients in whom careful blood- 
pressure readings have been taken during the progress of aspiration. 
In our experiments on the pleurisies of animals we have never seen 
such a striking vasoconstrictor reflex, but several times a gradual 
rise in blood pressure has followed pleural irritation, which may 
possibly be explained in this manner. 

Cases IN LireraTure. It does not lie within 
the scope of this paper to discuss the numerous cases recorded in 
literature of collapse or sudden death occurring in the course of 
operations in the thorax in which no satisfactory cause could be 
found postmortem. But it may be pertinent to allude briefly to a 
few writers who have helped to elucidate the phenomenon. 

Sears® has recently published a full bibliography besides reporting 
a case in which death followed fifteen hours after exploratory punc- 
ture. Russell” described 3 cases, 2 of them children, that died after 
exploratory puncture and gives the most instructive discussion of the 
subject at our command. As’previously stated he considers that in 
these cases the needle penetrates the lung tissue and excites vagus 
nerve endings in the alveoli. He believes that the pleura takes no 
active part in the reflex—a conclusion entirely opposed to our own. 
Leichtenstern” reports three groups of fatal cases that occurred 
from operative procedures: 4 patients died suddenly during aspira- 
tion; 15 patients died a few minutes to a few days after operation; 5 
patients died during irrigation of the pleural cavity, some with par- 
tial or general convulsions. Rosenbach” reported a sudden death 


® Trans. Assoc. of Amer. Phys., 1906. © Loe. cit. 
" Deutsch. Arch. f. klin. Med., 1879, xxv. 22 Loc. cit. 
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from irrigation of the pleural cavity in a patient with empyema, in 
which the postmortem findings were entirely negative. He attributed 
the probable cause of death to irritation of the vagus-nerve endings. 
He alludes also to an interesting historical case of sudden death 
resulting from the accidental loss of a part of a syringe in the pleural 
cavity following an operation for empyema. Auberne”* describes 
convulsive attacks accompanying irrigations of the pleura which are 
sometimes followed by syncope and death, at other times by recovery 
after a short interval without any bad consequences. Weill’* refers 
to similar convulsive movements during irrigation of the chest, 
especially on the affected side. The convulsions are usually ex- 
lained by an anemia of the brain which accompanies the reflex fall 
in the blood pressure (Russell, Rosenbach). 
‘. From these illustrations it is evident that the pleural reflex lowering 
blood pressure may be caused by a number of forms of irritation 
of the pleura: (a) by irritation or injury of the needle, (6) by a 
foreign body in the pleural cavity; or (c) by irrigations of the cavity 
with antiseptic solutions. Obviously if the susceptibility of the 
inflamed {pleura to dangerous reflexes were fully appreciated, 
greater care would be used by physicians and surgeons to avoid 
any unnecessary injury or irritation of the membrane Guring opera- 
tions and irrigations. 

Conc.usions. 1. Aspiration of oil from the pleural cavity of 
healthy dogs causes little or no change in the arterial pressure. 

2. Aspiration of inflammatory exudate from the pleural cavity 
of dogs with acute pleurisy often causes a more marked fall in blood 
pressure. This fall in pressure depends more on the degree of 
trauma or irritation of the inflamed pleura than on the amount of 
exudate withdrawn or the rate of withdrawal. 

3. Irritation of the visceral pleura of healthy dogs by mechanical, 
thermal, and electrical means and by certain chemicals, produces 
little or no effect on blood pressure, except over the roots of the 
lungs, where mechanical and electrical excitations produce long 
strokes of vagal type. 

4. The effect of irritation of the paretal pleura needs further 
investigation. The common drop of blood pressure and disturb- 
ance of respiration occurring when the trocar is forced through the 
chest wall into the cavity is probably due to injury of the parietal 
pleura. The reflex is usually transitory and is seen in both normal 
animals and in those with pleurisy. 

5. In dogs with pleurisy induced by turpentine or by oil contami- 
nated with bacteria, excitation of the inflamed visceral pleura by 
mechanical and. chemical irritants gives varying results. In some 
cases there is no marked change in blood pressure; in others there is a 
considerable fall in pressure that may even be fatal. 


_ 3 Revue de méd. et chir., February, 1879. 4 Tbid., January, 1887. 
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6. These reflexes conform to two types, which as a rule occur 
singly, but may be combined: (a) The cardio-inhibitory type, in 
which the heart is slowed and the pulse tracings make violent excur- 
sions with a great range between systolic and diastolic pressure. 
Respirations also are usually slowed and may be inhibited. This 
type of reflex when it occurs alone is seldom fatal. (b) The vaso- 
motor type, in which the pulse tracings show a steady rapid decline 
of pressure without a great difference in systolic and diastolic pres- 
sure and frequently terminate in death. Respirations as a rule are 
shallow and may be rapid. In fatal cases the bloodvessels of the 
abdominal ‘viscera are much engorged from acute vasodilatation. 
The brain shows no evidence of embolism or hemorrhage. 

7. The cardio-inhibitory reflex is central, because it is prevented 
or stopped by cutting both vagus nerves in the neck. Atropine in 
a dosage of 1 milligram paralyzes the cardio-inhibitory fibers and 
destroys the reflex. 

8. The vasomotor (dilator) reflex may be central or peripheral. 
If central, the afferent impulses reach the medulla by way of the 
thoracic sympathetic, the white rami, and the cord, and not by the 
vagosympathetic cord. This is proved by the failure of section of 
the vagosympathetic cord to alter or abolish the reflex. If periph- 
eral, the reflex goes from the pulmonary fibers to the pulmonary 
plexus, thence to the thoracic sympathetic nerves and downward 
through the splanchnics to the celiac and other plexuses in the 
abdomen. This reflex is more direct than the central form, but 
seems to us inconsistent with the views generally accepted as to the 
course and direction of impulses in the sympathetic nerves. Adren- 
alin is the physiological antagonist to the vasodilator reflex and is 
often life saving. Atropine on the other hand, by its tendency to 
dilate the cutaneous vessels and lower the mean arterial pressure, 
seems to intensify the reflex. There is some evidence that the 
previous administration of atropine modifies the blood pressure— 
elevating action of adrenalin and thereby deprives it of its full 
beneficial effect. 

9. These types of reflexes occur also in man during operative 
procedures upon the inflamed pleura. The cardio-inhibitory type 
is manifested by a slow intermittent pulse, with a great difference 
between systolic and diastolic pressures; the vasomotor type by 
a steady fall in blood pressure, without a marked difference in 
systolic and diastolic pressures, and by a pulse that grows steadily 
weaker until it cannot be felt. 

10. For emergency use in case of falling blood pressure and symp- 
toms of collapse adrenalin intravenously is indicated. Atropine is 
of little service and may even do harm. 

11. Preventive measures come readily to mind. The instrument 
used in thoracentesis should not irritate the visceral pleura any more 
than is absolutely necessary. Therefore, the trocar is preferable 
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to the needle. The trocar should not be inserted at a greater depth 
than is necessary to obtain fluid. Great care should be employed 
during the drainage of an empyema, especially to avoid a long pro- 
jection of the drainage tube inside the cavity. Swabbing the pleural 
surface is attended with danger. Finally we would emphasize the 
clinical importance of taking blood-pressure readings at the begin- 
ning of and during all operations in the pleural cavity, in order to 
foresee and thereby prevent the erties sai of a dangerous blood- 
pressure lowering reflex. 


We gratefully acknowledge our indebtedness to Dr. S. A. Mathews, 
the director of the laboratory, for his constant assistance and 
encouragement. 
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THE PRINCIPLES AND Practice oF Mepicine. By Artur R 
Epwarps, A.M., M.D., Professor of the Principles and Practice 
of Medicine and of Clinical Medicine in the Northwestern Uni- 
versity Medical School, Chicago, Illinois. Pp. 1328; 101 engrav- 
ings, and 19 plates. Philadelphia and New York: Lea Bros. 
& Co., 1907. 


Dr. Epwarps has prepared a Practice of Medicine which, al- 
though it follows familiar lines in many respects (and this from the 
nature of the subject can scarcely be avoided), yet possesses a suffi- 
ciency of individuality to arrest attention. The classifications 
adopted are those usually followed, and the treatment of much of 
the subject matter is very much what one expects. But, as the author 
states in the preface (and his statements are confirmed by a perusal 
of the book), as far as possible, the causative pathology has been 
blended with the consecutive clinical features of disease, reasons 
have been given for facts, exceptions have been subordinated to 
what is usually found at the bedside, and the allurements of typical 
clinical pictures and dogmatic generalizations have been avoided 
because they hold neither in practice nor at the postmortem table. 
The pathological and clinical descriptions are clear, concise, and 
accurate: this is especially true of many of the infectious diseases and 
diseases of the nervous system. But, here and there, especially in 
the sections devoted to diseases of the heart and of the gastro- 
intestinal system, the style adopted does not lend itself well to an 
orderly description of the evolution of the diseases in question— 
which is especially important from the point of view of the student. 
There is a large number of excellent tables illustrating the differential 
diagnosis of diseases likely to be confused, and tables of diseases of 
certain organs, such as the liver and the kidneys, and of the 
eruptive diseases and diseases of the typhoid group. In these and 
in general in the paragraphs devoted to differential diagnosis there 
is often a wealth of facts not to be found in other works of a similar 
kind. An unusual amount of space has been devoted to treatment, 
to the detailed consideration of drugs, and to numerous formule 
and prescriptions ready, as the author states, for the student to use 
or improve upon. The physiological action of drugs has been 
dwelt upon because, in the author’s experience, the symptoms of 
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disease are often confounded with those of the remedies exhibited for 
its cure. This is an excellent feature of the book—wisely under- 
taken and well executed. Considerable attention also has been 
devoted to the indications for and the results of surgical intervention 
in many of the so-called borderland diseases. 

As a whole, the book impresses the reviewer very favorably; he 
recommends it to the attention of students, practitioners, and 
teachers, in the belief that when tried it will not be found wanting, 
but will be always of service. A. K. 


GYNECOLOGY AND ABDOMINAL SuRGERY. Edited by Howarp A. 
Ketty, M.D., F.R.C.S., Professor of Gynecological Surgery in 
the Johns Hopkins University; and Cuarues P. ‘Nose, M.D., 
Clinical Professor of Gynecology in the Woman’s Medical Col- 

~ lege of Pennsylvania, Philadelphia. Vol. I; pp. 851; 405 original 
illustrations by Hermann Becker, Max Brédel, and others. Phila- 
delphia and Londen: W. B. Saunders Co., 1907. 


WE have looked forward with eager pleasure to the publication 
of the present work from the early stages of its preparation, and 
therefore it gives us an added measure of satisfaction to be able 
to say that careful reading of this first volume has not left us with 
a sense of disappointment. It is needless to say that the work 
has been thoroughly done: the names of the authors and editors 
would guarantee this, but much may be said in praise of the method 
of presentation, and attention may be called to the inclusion of matter 
not to be found elsewhere. We are greatly pleased with the character 
of the illustrations prepared by Messrs. Becker and Brédel, and 
we would padded call attention to the insertion of the bibli- 
ography at the foot of the page. ‘This is a German method which 
has but too few imitators in this country. Every book which makes 
any pretensions to authority should give ample space to the citation 
of references to the original sources of information, and it gives us 
great pleasure to note this admirable feature of this book. In addi- 
tion we would call especial attention to the historical reswme which 
precedes the consideration of each subject. The history of medicine 
is but too little considered in the rush of present-day work, and we 
therefore welcome most heartily this variation from the usual. 

Three of the authors of the volume have died since the inception 
of the work, Drs. Skene, Pryor, and Henrotin, and their articles 
must have an added interest in that they are the last contributions 
of these well-known men to surgery. Considering the book from 
the standpoint of technical criticism, there is but little to regret and 
much to praise. Of course, it would be possible to find some 
typographical errors by careful search; probably there might have 
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been more illustrations inserted in certain portions and fewer in 
others, or other equally valueless criticisms which might pass as 
an erudite review might be made, but if one reads the book: with 
a remembrance that the authors make no claim to superhuman 
attributes we feel certain that the verdict will be unqualifiedly favor- 
able. The editors, Drs. Kelly and Noble, have been most happy 
in the choice of their collaborators; the names of Ford, Clark, 
Baldy, Hurd, Fullerton, Werder, Henrotin, Hurdon Edebohls, 
Anspach, Hunner, Skene, McMonagle, Byford, and Webster, with 
the editors, Drs. Kelly and Noble, are sufficient assurance to the 
man versed in the gynecological literature of the present day of the 
excellence of the work. A detailed description of the contents of 
the volume is impossible because of lack of space, but we would 
call attention to the chapter by Kelly upon gynecological technique, 
to Ford’s discussion of bacteriology, to Hurdon’s presentation of 
the pathology of the reproductive organs, which chapter appeals 
to us as the best we have ever read, and to the elaborate chapter by 

Noble and Anspach upon medical gynecology. This last-men- 
- tioned portion of the book is one of the landmarks of the work, its 
inclusion reflecting as great credit upon the sagacity of the editors 
as does its excellence upon the ability of the authors. It is unique 
in scope, covering more than one hundred pages. The chapter by 
Edebohls upon the history of the development of the combined 
gynecological operation is of great interest, and Hunner’s chapter 
upon the bladder and urethra is particularly well done. Baldy’s 
chapter, upon hysterectomy in the presence of inflammatory disease 
of the uterine appendages, is characteristically clear and concise, 
while Noble’s abdominal hysteromyomectomy and myomectomy 
has the charm which attaches to the work of the enthusiast. We 
are particularly pleased to note his stringent limitations of the 
latter procedure. Fullerton and Noble divide the operative pro- 
cedures upon the external genitalia, the former considering the non- 
plastic work, while the latter devotes his attention to the repair of 
the injuries incident to childbirth, etc. A special section is devoted to 
ventrosuspension by McMonagle. ‘To Skene has been assigned 
ovariotomy, including the clinical history and diagnosis of ovarian 
tumors, while vaginal section for disease of the ovaries and tubes 
is described by Byford. The chapter by Webster upon the abdo- 
minal removal of these organs completes a most satisfactory study 
of this whole subject. Clark considers the radical operation 
by the abdominal route in the presence of cancer of the uterus. 
An interesting historical reswme is given, the illustrations are espe- 
cially good, and, while his conclusions may be differed from in part, 
the fairness of his presentation is most gratifying. We are glad 
that just at this time and in a book of this character it has seemed 
good to include a description of the Byrne method of attack. Werder 
makes the chapter extremely interesting and his modification of the 
original plan is well worth study and consideration. 


898 REVIEWS 


The last three chapters, upon vaginal hysterectomy by Henrotin, 
conservative operations upon the tubes and ovaries by Kelly, and 
operations before puberty by Kelly and Hurdon, are all pleasing, 
the first mentioned because of its clearness and attention to detail, 
the second because of the fairness of its presentation, and the third 
because of its uniqueness, the data herein presented being other- 
—— only after laborious search through various original 
articles. 

We await the second volume with the greatest interest, dealing 
as it will with the general surgery of the abdomen. We feel that 
the editors are to be congratulated upon the publication of the work 
just at this time, when the old, narrow limitations of gynecology, as 
distinct from general abdominal surgery, are rapidly —_— to exist. 


CuinicaL Diacnosis By Means or Microscopic AND CLINICAL 
MetHops. By Cartes E. Srmon, B.A., M:D., Professor of 
Clinical Pathology in the Baltimore Medical College, Balti- 
more, Maryland. Sixth edition; pp. 682; 177 engravings, and 
24 plates. Philadelphia and New York: Lea Bros. & Co., 1907. 


THE sixth edition of Simon’s Clinical Diagnosis comes to us as 
an old and tried friend well endowed with modern attainments. 
The book has been revised throughout. All obsolete matter has 
been eliminated, and by omitting also everything not of practical 
value room has been found for the inclusion of much new material. 
The chapter on the blood has been enlarged and brought thoroughly 
up to date; a new chapter on the opsonins has been introduced, and 
two appendices have been added—the first dealing with the prepara- 
tion of culture media, and the second representing an outline of a 
course in clinical laboratory methods prepared at the request of 
many teachers of clinical microscopy. In its new edition the book 
remains, as it long has been, undoubtedly the best of its kind in the 
English language. A. K. 


Tue EssenTiats oF Histotocy. By A. E. Scuarer, LL.D., 
Se.D., F.R.S., Professor of Physiology in the University of Edin- 
burgh. Seventh edition; pp. 507; 553 illustrations. Phila- 
delphia and New York: Lea Brothers & Co., 1907. 


Scnirer’s Essentials of Histology, now in its seventh edition, 
is widely recognized as one of the really excellent books on the 
subject. With each succeeding edition it has been modified and 
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improved in accordance with the advances in our knowledge of 
microscopic anatomy. In the latest edition, the especially note- 
worthy change consists in considerable amplification of the descrip- 
tion of the structure of the nervous system; but many and important 
additions are to be found elsewhere throughout the book. One of 
its many excellent features is the division of the subject matter into 
fifty lessons—which provides a well-arranged and systematic course 
for students; another is the numerous diagrammatic and other 
illustrations. The book is to be much commended, especially 
since it aims at giving only the essential facts, unimportant details 
being omitted; and doubtless it will continue to enjoy the favor of 
teachers and students of histology. 


PracticaL Fever Nursinc. By Epwarp C. Reaister, M.D., 
Professor of the Practice of Medicine in the North Carolina Medi- 
cal College. Pp. 352. Philadelphia and London: W. B. Saunders 
Co., 1907. 

NursING IN- THE AcuTE InFecTious DisEasEs. By GrorcE P. 
Paut, M.D., Assistant Visiting Physician to the Samaritan Hos- 
pital, Troy, New York. Pp. 200. Philadelphia and London: 
W. B. Saunders Co., 1907. 

Marterra Mepica ror Nurses, INcLupING THERAPEUTICS AND 
Toxicotocy. By Grorce P. Paut, M.D., Assistant Physician to 
the Samaritan Hospital, Troy, New York. Pp. 242. Philadelphia 
and London: W. B. Saunders Co., 1907. 

Materia Mepica ror Nurses. By Eminy A. M. Sroney, late 
Head Nurse, Mercy Hospital, Chicago, Illinois. Third edition. 
Pp. 300. Philadelphia and London: W. B. Saunders Co., 1906. 

Osstetrics For Nurses. By B. Dr Ler, A.M., M.D., 
Professor of Obstetrics in the Northwestern University Medical 
School, Chicago, Illinois. Second edition. Pp. 510. Philadelphia 
and London: W. B. Saunders Co., 1907. 


Tue foregoing form an excellent series of books for nurses. 
Register’s Practical Fever Nursing is in many respects one of the 
best books on the subject with which we are acquainted, although 
perhaps it errs in presenting more of pathology, symptomatology, 
diagnosis, and treatment than reasonably should be expected of a 
nurse; but Dr. Register states his plan has been followed because of 
his belief that a nurse cannot know the cause and significance of 
many of the symptoms unless she knows something of the patho- 
logical processes that are going on within the body, nor can she antici- 
pate all that is expected of her by the physician unless she is at least 
partly familiar with the history and treatment of the fever which she 
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is nursing. There is, doubtless, a modicum of truth in this, but there 
is a special danger attendant upon the use of such books—that per- 
taining to all superficial and misdirected knowledge. Apart from 
some tendency in this direction, Dr. Register’s book is excellent, 
especially the chapters on general considerations and prophylaxis. 

Paul’s Nursing in the Acute Infectious Diseases is a much smaller 
book, which, however, contains the essentials of the subject. The 
author discusses first the fever process and nursing in general; then 
special nursing in the different infectious processes; and finally cer- 
tain related subjects of value in connection with caring for fever 
patients. The book is excellently adapted to serve as a first book on 
the subject in training schools, and might well be followed by the 
use of Register’s. 

Paul’s Materia Medica for Nurses is divided into six parts—gen- 
eral considerations (drug constituents, preparations, etc.); general 
materia medica, therapeutics, and toxicology; drugs of minor impor- 
tance; newer medicinal agents; practical therapeutics; and certain 
addenda (weights and measures, etc.). The book is excellent in 
every way—the author having struck the happy medium between 
too much and too little. 

Stoney’s Materia Medica for Nurses, now in its third edition, has 
been well tried and much commended. As is well known, it com- 
prises an excellent discussion of familiar topics, and it has been 
revised in accordance with the new Pharmacopceia. 

DeLee’s Obstetrics for Nurses is an unusually good book, con- 
taining perhaps a little too much of purely medical information more 
suitable for the junior medical student than for the nurse, but 
assuredly well adapted to the purposes in mind. The author has 
succeeded well: in combining obstetrics for nurses with obstetric 
nursing, so well, indeed, that young physicians might read the book 
with profit. The book is exceedingly well illustrated, largely from 
photographs of actual obstetric scenes. A glossary of obstetric terms 
adds much to the value of the volume. 


A. K. 


TroprcaAL MEDICINE, WITH SPECIAL REFERENCE TO THE WEST 
Inpres, CentRAL AMERICA, HAWAII, AND THE PHILIPPINES, 
INCLUDING A GENERAL CONSIDERATION OF TROPICAL HYGIENE. 
By Tuomas W. Jackson, M.D., Lecturer on Tropical Medicine, 
Jefferson Medical College, Philadelphia, etc. Pp. 536; 106 
illustrations. Philadelphia: P. Blakiston’s Son & Co., 1907. 


Tue author states that his purpose has been to prepare for Ameri- 
can medical men and students a simple and systematic presentation 
of the known and determined facts concerning such tropical diseases 
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as are found within the boundaries of our own country, and that 
the guiding ideas that have determined the size, scope, and character 
of the book have been utility and simplicity. The need of such a 
book is obvious, since, during recent years, tropical medicine has 
enlisted the interest not only of those public, medical officials whose 
duty brings them in contact with disease is our tropical possessions, 
but also of many civilian practitioners, of inland towns as well as 
seaports, who with increasing frequency are called upon to diag- 
nosticate and treat imported tropical infections. How well the 
author has attained his object will be apparent to all who read the 
book. It begins with an excellent chapter on tropical hygiene, in 
which due attention is paid to divers causative factors, including 
the influence of mosquitoes and other insects, and measures of 
prophylaxis. ‘Then follows a systematical discussion of diseases 
prevalent in the tropics: (1) Systemic diseases, such as cholera, 
beriberi, plague, dengue, dysentery, leprosy, malaria, Malta fever, 
and yellow fever; (2) animal parasitic diseases, such as ankylosto- 
miasis, filariasis, trypanosomiasis, bilharzia disease and schistoso- 
mum japonicum, endemic hemoptysis, Guinea worm disease, liver 
and intestinal fluke worms, and intestinal cestodes and nematodes; 
and (3) diseases of undetermined caifSation, such as acute febrile 
icterus, epidemic dropsy, yaws, climatic bubo, ete. The descrip- 
tions of these diseases in general is quite accurate and satisfying, 
and reference is made to the latest results of researches in the field 
of etiology. Much that is interesting and instructive is more or less 
personal: for instance, the author’s experience with imported cholera 
at a station thirty miles from Manila; the satisfactory results of 
immunization against cholera on the transport Sherman; reference 
to outbreaks of malaria at sea; the occurrence of afebrile malaria, 
etc. A very useful feature of the book consists of detailed instructions 
for the laboratory diagnosis of many of the diseases—appended at 
the end of the respective chapters. ‘The book is really of much value 
and contains a considerable amount of useful information—well 


arranged and readable. A. K. 


Tue AMERICAN ILLUSTRATED Mepicau Dictionary. By W. A. 
NEwMAN Dortanp, A.M., M.D., Assistant Obstetrician to the 
Hospital of the University of Pennsylvania. Fourth edition; 
pp. 836. Philadelphia and London: W. B. Saunders Co., 1906. 

Tue AmericaN Pocket Mepicat Dictionary. Edited by W. A. 
NEwMAN Dortanp, A.M., M.D., Assistant Obstetrician to the 
Hospital of the University of Pennsylvania. Fifth edition; pp. 
578. Philadelphia and London: W. B. Saunders Co., 1906. 


Bors of these dictionaries, from the time of their original publica- 
tion, have enjoyed an enviable reputation. From time to time, as 
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the progress of the medical sciences required it, they have been care- 
fully revised, so that we find them now, in their latest editions, fully 
representative of the present state of medicine. A large number 
of new words—in the larger dictionary as many as 2000, and many 
of them of the latest coinage—have been introduced. To the 
larger dictionary six new colored plates have been added—illus- 
trating appendicitis, diphtheria, gallstones, Leishman-Donovan 
bodies, measles, and nephritis. The definitions in both books are 
excellent—clear, concise,:and accurate, but there is some little in- 
consistency in the use of ¢ and of k in spelling words derived from 
the same Greek root. Both dictionaries may be cordially recom- 
mended—the smaller to the junior student, the larger to the senior 
student and practitioner—as accurate, complete, and fully abreast 
of the present state of medicine and the allied sciences. A. K. 


A Manvat or Diseases oF THE Nose, THROAT, AND Ear. By 
Epwarp B. Gueason, M.D., LL.D., Clinical Professor of 
Otology in the Medico-Chirurgical College, Philadelphia. Pp. 
556. Philadelphia and London: W. B. Saunders Co., 1907. 


Tuis book has been written, as stated in the preface, to supply 
the needs of students and general practitioners who desire the essen- 
tial facts of laryngology and otology presented to them in as concise 
a manner as possible. The author’s concise method of statement 
lends itself well to this object and his many years of experience as 
a teacher have acquainted him with his readers’ needs. As might 
be expected, the book contains nothing strikingly original, nor does 
it vary greatly from the numerous other text-books on the subjects 
whereof it treats. It does, however, contain up-to-date descriptions 
of all the most recent advances in rhinolgy and otology, such as 
paraffin prothesis and the various operative procedures upon the 
sinuses. The recent submucous operations for the correction of 
septal deformities are thoroughly described. The author gives in 
detail his own method for the correction of deflection of the septum, 
which has proved of great value in the hands of many other operators, 
For the student or general practitioner who wishes a reliable guide 
at the outset of his studies in laryngology and otology there are 
few books which can be more heartily commended than this of 
Gleason’s. F.R.P. 
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The Value of the Fermentation Test for Sugar in the Urine —H. A. 
CuristIAN (Boston Med. and Surg. Jour., 1907, clvii, 178) discusses 
the fermentation specific gravity test for quantitative sugar estimations 
in diabetic urine. Roberts in 1861 described a method of determining 
the presence of glucose in diabetic urine by means of the decrease in its 
specific gravity following the action of yeast. In comparing his results 
with the other methods in vogue at this time he was convinced of their 
accuracy. Of late this method has been neglected for other quantita- 
tive tests, such as titration with some form of copper sulphate, polari- 
scopic examinations, and fermentation methods. The fermentation 
test has been compared with Fehling’s and the polariscopic methods 
during the last two years at the Massachusetts General Hospital, and 
the results, graphically charted, show how closely the readings of the 
three methods agree. The procedure is as follows: Take the speecific 
gravity of the urine at the room temperature; add a small bit of com- 
mercial yeast and place in a warm spot such as an incubator at 37° 
C., or in a heated room near a stove or radiator. When the bubbles 
of gas cease to appear, the urine should be tested with Fehling’s or 
Nylander’s solution, a negative result showing that the fermentation 
is at an end (usually twelve to thirteen hours). The specimen is then 
allowed to return in the room to the temperature of the previous specific 
gravity determination, and the specific gravity is redetermined. The 
difference between these two readings multiplied by 0.23 gives the 

reentage of fermenting substance expressed in terms of glucose. 

iltering the urine before the second specific gravity determination gave 
no appreciable difference. Ordinary good commercial specific gravity 
bulbs were used and their results compared with more accurate ones; 
calculating the necessary allowance for temperature changes, the differ- 
ences between the two were very slight. The same bulb, however, 
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should be used for each determination of specific gravity, as there are 
some differences between the bulbs themselves. The specimen of urine 
should be approximately at the same temperature at each reading, or 
specimens with and without yeast may be kept side by side for controls 
and compared as regards their specific gravity. Christian says that 
observing these few precautions, results as accurate as with the other 
methods may be obtained, while its simplicity and cheapness should 
recommend it to more general use. 


The Presence of Typhoid Bacilli in the Lice of Patients Suffering from 
Typhoid Fever.— Ase (from the clinic of Professor Matsushiti in Kioto, 
Miinch. med. Woch., 1907, liv, 1924) calls attention to the influence of 
parasitic insects in the spread of various infectious diseases. It is a 
well-known fact that the mosquito is a direct transmitter of malaria; 
flies often infect food with the bacilli of cholera and dysentery. Typhoid 
bacilli, as is well known, are present in the circulating blood in the 
majority of instances of typhoid fever. It is, therefore, easily conceiv- 
able that the various human parasites—lice, fleas, and mosquitoes— 
when they bite human beings affected with typhoid fever, contain the 
parasites. Pfliigge and others have long been under the impression 
that such parasites might, under circumstances, transfer the infection. 
Tsujitani and Herzog have each cultivated the bacilli of plague with 
fleas which have bitten mice. 

Abe collected lice and fleas from individuals infected with typhoid 
fever, soaked them for several minutes in a sterilized test tube in 0.1 
per cent. corrosive sublimate solution and then, after having thoroughly 
washed them with sterile water, ground them up in a sterile mortar. 
This powder was inoculated under the skin of a white mouse and onto 
the’ culture media of Drigalski, Conradi, and Endo. The test tube 
which was used for the collection of the parasites was filled with 10 cm. 
of bouillon and placed for twenty-four hours in a thermostat at 37°. 
With this bouillon smear cultures were also made upon the above- 
mentioned typhoid media. The bacteria which grew from the typhoid- 
like colonies and in the internal organs of the animals in whom the 
injections were made were carefully tested by all modern methods. 
The results showed that the lice from the body and clothes of typhoid 
— contained typhoid bacilli in three out of four cases; while 

eas obtained from the nurses of typhoid patients in two instances failed 
to show bacilli. This latter result may Ke nd upon the fact that but 
few fleas were obtained. The ceeenbabia that the skin parasites 
of human beings “play, probably, an important role in the spread of 
the contagious » Aan, especially in typhoid fever.” [But the discovery 
that fleas and lice which have bitten typhoid fever patients contain 
—— bacilli is by no means proof that they are capable of conveyin 

e disease by subsequent feeding upon a healthy individual.—W. S. T. 


Observations on Metabolism in Exophthalmic Goitre—Scorpo and 
Francuinti (Il Policlinico, 1907, xiv, 285) report some studies made 
in Grocco’s clinic on the metabolism in exophthalmic goitre. Their 
observations lead them to the conclusion which has been reached by 
many others, that emaciation with a relative loss of fat and albumin is 
by no means the absolute rule in this disease, nor is it dependent upon 
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the course of the clinical symptoms, as one may observe an increase of 
weight without manifest change in the general appearances. During 
the period of observation the two patients studied gained slightly in 
weight. They ascribe a nitrogen retention, observed in these cases, to 
the fact that the patients were steadily improving, were at rest, and, in 
one case at least, were taking abundant nourishment. 

There was a slight diminution in the oxidative processes as revealed 
by the diminution in the amount of nitrogen in urea as compared to the 
total nitrogen. There was an increase in amido acids dependent appar- 
ently on altered conditions of the hepatic circulation in both patients. 
There was a slight increase in uric acid and in the nitrogen precipitated 
by the phosphotungstic chloride mixture. There was an increase in the 
earthy phosphates and a marked increase in the elimination by the feces 
of P,O,, accounted for probably by the influence of the altered thyroid 
function as well as by the marked increase in the excretion of lime in 
the feces. ‘There was an increased calcium elimination as well in the 
urine as in the feces and also an increased elimination of MgO by sana 
urine and feces. They observe that, while they have been able to com 
their data with those of other authors with regard to nitrogen, sulp on. 
and phosphorus, they have not been able to do the same in the case of 
the lime and calcium and magnesium. And from two cases alone they 
cannot draw positive conclusions. Repeated experiments through 
long periods of observation will be necessary to settle the significance 
of these observations with regard to the calcium and magnesium excre- 
tion. 

In conclusion they say: “From all that which we have said the rela- 
tion between the thyroid function and the alterations in the metabolism 
in Basedow’s disease is clear; and the sharp difference between these 
alterations and those of myxedema support strongly the thyroid theory 
of Basedow’s disease.” The authors also refer to the experiments of 
Kocher suggested by Seholz with relation to the treatment of this dis- 
ease by phosphate of sodium, and suggest that in view of their obser- 
vations it might be well to combine the administration of lime with that 
of phosphorus. 

Auscultatory Ratios in Pulmonary Tuberculosis. —J. S. (New 
York Med. Jour., 1907, |xxxvi, 10). In the examination of cases of 
incipient tuberculosis methods of distinguishing between beginning infil- 
trations of the apex of the right lung and simple physiological intensifica- 
tions of the breath and voice sounds have been constantly sought for. In 
cases in which the abnormal signs at the apex seem to be due to a physi- 
ological intensification there is a corresponding increase over the lower 
part of the right upper lobe, both in front and back. In normal chests 
the same phenomenon at the apex and the lower part of the lobe is noted 
and a definite ratio of intensification is obtained. ‘The sounds at the 
apex are of course louder than at the lower part of the lobe, this ratio 
in health being about 4 to3 or 5to3. In order to record these differences 
the author used a modification of Oertel’s stethoscope (which is illus- 
trated) and examined the patient in a standing posture, listening at the 
apex of the lung in front and behind and also over the second space and 
the third rib, one and one-half inches from the sternum in front and just 
above the upper angle of the scapula — Much depends on the man- 
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ner of speaking and breathing of the patient. Billings’ conclusions are as 
follows: It seems probable that the relative intensity of the breath and 
voice sounds over the upper and lower portion of the upper right lobe 
_of the lungs remains about the same in health, being about 5 to 4 or 5 to 
3; that when the sounds at the apex are physiologically intensified there 
is a corresponding intensification of the sounds over the rest of the upper 
lobe, the ratio being the same as in normal chests, namely, 5 to 4 or 5 
to 3. In incipient tuberculosis with beginning infiltrations of the right 
apex the signs here are intensified, while those over the rest of the upper 
lobe remain normal. The ratio between them is thus distinctly increased 
to 2 to 1 or even higher. An increase in these ratios to 2 to 1 or over 
suggests the presence of infiltration, possibly tuberculous, at the apex 
of the right lung. 

Blood Pressure as a Guide in the Treatment of Hemoptysis —Epwarp 
O. Ors (Boston Med. and Surg. Jour., 1907, clvii, 211) considers the 
varied opinions as to the value of drugs in the treatment of hemoptysis. 
The ordinary routine treatment of rest, ice, morphine, etc., yields good 
results in most cases. ‘The efficacy of nitrite of amyl and the nitrites 
in those cases with a high blood pressure led Otis to test the action of 
ergot, especially in those cases of low blood pressure or when recurrent 
and continued slow bleeding might indicate a passive rather than an 
active hemorrhage. After a large number of blood-pressure determi- 
nations by the Janeway instrument the average obtained was found 
to be about 126 mm. of mercury for tuberculous patients. In those 
cases upon which the report is based the pressure was between 109 and 
119, having fallen from a higher point before the hemorrhage. ‘The 
estimation of the pressure can be of much use only when routine exami- 
nations are made in order that any fall in the blood pressure before 
hemorrhage may be noted. As a result of his studies Otis concludes 
that in the treatment of hemoptysis the essential factors are, (1) a tho- 
rough knowledge of the blood pressure from previous observations; and 
(2) the usual routine measures of rest, ice, morphine, and atropine and, 
depending upon the amount and rapidity of the hemorrhage, inhala- 
tions of nitrite of amyl. In those cases of recurrent but persistent bleed- 
ing, if the blood pressure be high, use the nitrites, but, if low, ergotin 
subcutaneously. He says: - “I am quite well aware that when I suggest 
the use of ergot I am uttering heretical doctrine, but in our experience 
it has apparently proved itself of value in at least a few cases when other 
remedies have failed.” 
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Cancer of the Breast and its Operative Permanent Cure.—FInsTERER 
(Deut. Ztschr. f. Chir., 1907, lxxxix, 143) says that of the cancers of the 
breast operated on from 1877 to 1903, there was 12.5 per cent. of perma-. 
nent cures; in the last eight years the percentage increased to 24.64. 
The extent of the operation was always made to depend upon the local 
findings. The best method of operation is that which diminishes as 
well the number of local recurrences, as by the most exact removal of 
lymph glands it diminishes the occurrence of metastases. An exten- 
sive removal of the overlying skin should receive close attention. The 
supraclavicular fossa should be cleaned out in every case, and abso- 
lutely so, when during the operation the infraclavicular glands are found 
to be diseased or are poets to be suspicious. ‘The question as to 
whether in the presence of demonstrable ye of the supraclavicular 
glands, an operation is or is not justified, needs more exact examination. 
Cases are known which contradict the rule of simultaneous involvement 
of the supraclavicular and intrathoracic glands and pleura. To decide 
some cases, one must take into consideration the duration of the disease, 
the size and situation of the tumor (whether it involves the inner or the 
outer half of the mamma), the size and possible growth of the supra- 
clavicular glands. On account of the frequency of late recurrences, 
the time limit of permanent cure should be increased to five years, and 
for the determination of the results, the ability of the patient to work 
should be taken into account. 

The Actions of the Poisons of Tuberculosis upon the Parenchyma of the 
Testicle—Marcozz1 (Annales des maladies des organes genito- 
urtnaires, 1907, xxv, 974) says that while the tissues involved by the 
presence of the tubercle bacilli are the seat of the production of tubercles 
and necrosis, the poisons of these same bacilli carried in the blood which 
dilutes them have no necrosing action on the tissues. They do, how- 
ever, disturb the nutrition and functions of the tissues, producing inflam- 
matory phenomena more or less grave, which are soon followed by 
different varieties of the process of degeneration. This action of the 
poisons manifestes itself clinically by a considerable diminution of the 
vitality of the cellular elements, and it explains the tuberculous cachexia. 
In the liver it may cause a form of cirrhosis, in the kidney a parenchy- 
matous nephritis with grave changes in the renal epithelium, and lesions 
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in the testicle. Concerning the parenchymatous lesions of the testicles, 
Marcozzi says that there exists a certain degree of atrophy of the testi- 
cle, in consequence of which the albuginea is alee: The normal 
disposition of the cellular elements in the interior of the seminiferous 
tubules disappears; the testicular cells are intermixed in the wall of the 
canaliculi. ta none of the preparations were spermatazoa or cells of 
Sertoli met with. The graver cellular changes concerned the spermatic 
cells, attacked by grave degeneration involving the protoplasm and 
nuclei. It was observed that even the protoplasm disappeared, leavy- 
ing only the nuclei, also, changed. The detached protoplasm of the 
cells accumulated in the middle of the seminiferous tubules. In the 
nuclei are observed the phenomena which result from alteration in the 
form of the nuclei, a diminution of the chromic substance, a vacuo- 
lization, fragmentation of this substance, which can escape from the 
nucleus, thanks to the rupture of the membrane, and disappear. In 
the interior of the tubules are observed masses of protoplasm without 
nuclei, some polynuclear cells due probably to the division of the 
nuclei not followed by division of the protoplasm, which not only does 
not divide, but which progresses to degeneration. In the seminiferous 
tubules of the testicle and especially of the epididymis, one observes 
some testicular cells in process of disintegration, in different degrees 
of degeneration. The wall of the tubule and some of the testicular cells 
may be detached, and these cells may be eliminated through the tubules 
at the same time as the spermatic fluid. ‘There are observed, also, some 
changes in the spermatazoa which, in general, appear in the form of 
small rods, not having attained the last degree of their development, and 
 wanecgane some of the residue of the protoplasm of the spermatic cells 
rom which they were derived. ‘There are recognized, also, changes in 
the heads of certain spermatozoa. Their heads are enormously in- 
creased in volume, their tails short, so that they resemble a small nail. 
Finally, there are some lesions of the intercanalicular connective tissue, 
which appears atrophied, formed of very rare and delicate fibrils, with 
small cell infiltration, denoting a certain degree of inflammation, and 
with large nuclei changed in form or fragmented. 


A Case of Polycystic Disease of the Kidneys —Bartrina and Pascua. 
(Annales des maladies des organes genito-urinaires, 1907, xxv, 10) 
say that the diagnosis of polycystic disease of the kidneys is possible 
and easy, and with modern methods of renal exploration, we ought 
always to make it. A polycystic kidney can be the seat of other affec- 
tions, as lithiasis, tuberculosis, etc. Retention with distention of the 
pelvis can occur in the absence of any other obstacle to the free 
passage of urine. In all of the author’s cases the renal polycystic 
disease was associated with a true fibro-epithelial tumor, because the 
connective tissue and epithelium are developed in equivalent propor- 
tions, as shown by the microscopic preparations. The progressive 
development and indefiniteness of the disease contribute likewise to 
give to it the characteristics of the tumor. In their cases as in many 
others, a certain connection can be established between the polycystic 
kidney of infancy and that of the adult. It seems, therefore, that the 
congenital origin of the disease is more and more confirmed. As to 
the etiology of the disease, the authors believe that it should be sought 
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in the embryological development, separately, of one group of embry- 
ological epithelial and connective-tissue cells. 


Surgical Anatomy of the Hyo-thyro-epiglottic Region —PorrER and 
PicquE (Revue de chirurgie, 1907, xxvii, 1) say that the hyothyroid 
region deserves attention because it is the path of access to the hyo- 
thyro-epiglottic region. The bursa of Boyer, which lies between the 
thyrohyoid ligament and subhyoid muscles, and aids in the movements 
of the larynx, is far from being constant. It is often represented by a 
poorly differentiated cellular tissue. The thyrohyoid membrane is 
made up of a resistant median portion and two thin membranous 
lateral portions. The epiglottis is connected to the larynx and to the 
tongue by a true crucial ligament represented in the horizontal plane 
by the hyo-epiglottic membrane, forming a continuous plane between 
hyoid and epiglottis; and in the sagittal plane by the median glosso- 
epiglottic ligament, which below the hyo-epiglottic membrane is attached 
to the hyo-glossus. The fossa described by Brousses and Brault, as the 
glosso-thyro-epiglottic fossa, between the thyrohyoid membrane and the 
epiglottis, is in reality limited to the hyo-epiglottic membrane which 
closes it constantly and completely above. It, therefore, deserves the 
name, hyo-thyro-epiglottic fossa. A subhyoid sagittal section always 
divides it completely into two lateral compartments, each of which 
represents a triangular prism, the apex being Les and the base above. 
Each one of them contains a fringe of fat, which aids in the free 
epiglottic movements. It is in these fosse that the phlegmon of Brousses 
and Brault develop, the identity of which, however, is yet to be demon- 
strated. The transverse incision of Malgaigne, large and early, is con- 
sidered to be the treatment for it. In case it progresses toward the base 
of the tongue, the transverse incision of Vallas, will permit a wide 
exposure for view. 4 


Volvulus of the Small Intestine and of the Initial Portion of the Large 
Intestine.—GuIBE (Revue de chirurgie, 1907, xxvii, 91) says that cases of 
volvulus of the small intestine ought to be operated on soon. Leichen- 
stern has claimed that the intestinal twist can undo itself; but those who 
have seen these cases know that nothing is less likely. They are always 
very tightly locked. To attempt to bring about an untwisting would lead 
to a fatal termination by a failure to undo the twist or by rupturing the 
intestine. Laparotomy should be done and it should be sufficiently 
large to explore conveniently the abdomen and the lesions, and to permit 
one to undo the volvulus, Recognition of the lesion is easy enough 
when the volvulus only involves a small loop of intestine; when it is a 
little long and the intestine above is distended, it can be very difficult of 
recognition. When recognized it should be emptied by ptincture or 
enterotomy. With the emptying of the involved intestine, the untwist- 
ing results at the same time. If the condition of the intestine calls for 
resection the prognosis is very bad. Sometimes the volvulus begins 
with the signs of a strangulated hernia and then the diagnosis is not easy. 
In such cases the operation is usually begun as a herniotomy. If the 
volvulus and strangulation are in the hernial sac the diagnosis is easy as 
soon as the sac is opened. ‘The diagnosis is not so easy when the sac 
contains only a part of the twisted intestine. On opening the sac the 
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intestine may be found of a reddish-black color or even gangrenous. 
The hernial ring is seen not to be constricting the intestine and the cause 
must be sought higher up in the abdomen. If there is, also, a true 
strangulation at the neck of the sac this can be relieved in the ordinary 
way, but if on examination of the intestine it is seen that the strangu- 
lation extends higher, the intestine is drawn out until the seat of the 
trouble is found, extending the original herniotomy incision. An 
additional median incision is to be eileadel: The herniotomy wound 
is to be closed or not according to whether the condition of the con- 
tained intestine will permit it or not. 


THERAPEUTICS. 


UNDER THE CHARGE OF 
REYNOLD WEBB WILCOX, M.D., LL.D., 


PROFESSOR OF MEDICINE AND THERAPEUTICS IN THE NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL; VISITING PHYSICIAN TO ST. MARK’S HOSPITAL, 
ASSISTED BY 
HENRY HUBBARD PELTON, A.M., M.D., 

INSTRUCTOR IN MEDICINE IN THE NEW YORK POST-GRADUATE MEDICAL SCHOOL AND HOSPITAL; 
CHIEF OF THE MEDICAL CLINIC, PRESBYTERIAN HOSPITAL DISPENSARY, NEW YORK. 


The Serum Therapy of Bacillary Dysentery—VaiLLArRD and DoprTeR 
(Revue de thérap., 1907, x, 331) consider that antidysenteric serum 
injected in doses adapted to the patient in hand will relieve the intestinal 
disturbances of mucous colitis almost immediately and ensure a rapid 
recovery. ‘The action of the serum is most prompt and effective when 
it is administered early in the disease. It is also effectual late in the 
affection, arresting the progress of the infection and hastening cure. 
In fine, antidystenteric serum is the specific agent in the treatment of 
bacillary dystentery, and in this disease has an effect analogous to that 
of antitoxin in diphtheria; its universal employment will reduce the 
mortality from dysentery to a minimum. By its administration the 
symptoms become rapidly ameliorated and a prompt cure is brought 
about. As a prophylactic its use is important and, especially in epi- 
demics, it should be given as a routine. -The above conclusions are 
the result of an extensive study of patients treated by the serum. ‘The 
dosage in mild infections is from 5 to 74 drams, but in grave instances 
of the affection it may be necessary to inject as much as 24 ounces and 
to repeat the dose on the day following. As the treatment shows its 
good effect and the defecations become fewer, the injections may be 
continued, but the dosage should be gradually diminished. 


tics of Mucous Colitis—Wirson (Edin. Med. 
Jour., 1907, xxii, 45) states that the use of balneotherapeutic measures for 
the treatment of mucous colitis is attended with excellent results, often 
after the usual methods have met with little or no success. The baths 
consist of two parts, which may be given together or separately as the 
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physician may direct: (1) The intestinal douche; this is administered 
while the patient lies on a special couch. A rectal tube is passed high 
into the bowel and the prescribed amount of hot mineral water is 
allowed to flow, under carefully regulated pressure, into the intestine. 
While the water is retained the patient’s position is changed; the bowel 
is later emptied and the process is repeated. (2) The Tivoli douche; 
this consists of an ordinary reclining bath, in which the patient lies 
covered, except for the head and neck, in warm mineral water. While 
so lying a hot-wave douche is played on the abdomen; this latter is 
usually of a much higher temperature than that of the bath. These 
methods are carried out in conjunction with special dieting and the 
drinking of mineral waters. ‘The technique described is that employed 
at the springs of Harrowgate, England. 


The Treatment of (Jour. Amer. Med. Assoc., 
1907, xlix, 321) divides the useful external applications into two types, 
the soothing and the analgesic. Of the former he suggests the following 
formule: R.—Phenol, 3ss—3j; pulv. calamine prep., zinci oxidi, 3ij; 
glycerin, 3iij; aq. calcis, aq. rose, q.s. ad Ziv. Sig. —Tobe sopped 
on repeatedly. R.—Picis liquidee, 3iv; otassii causticee, Zij; aquee, 3x. 
Sig—Dilute one to ten or twenty with water and bathe the surface, 
applying a suitable ointment afterward. Ichthyol in ointments or in 10 
to 25 per cent. solution in water or oil is often useful. For mild general 
pruritus the following ointment may be prescribed: Phenol, 20 to 40 
grains; lanolin, 1 ounce; boroglycerin, 4 drams; ung. aq. rose, 3 
ounces. One-half to one dram each of camphor and hydrated chloral 
rubbed up with lanolin to an ounce is an efficient antipruritic, but it is 
irritating to the broken skin. Many skins do better without greasy 
applications, and the glycerite of starch may be substituted in the 
above ointments for the fatty base. Tar, oil of cade, and oil of birch 
are also valuable and haz.oless antiprunitics. 


The Treatment of Delirium Tremens.—EI1cHELBERG (Miinch. med. 
Woch., 1907, xx, 978) believes in the immediate suppression of alcohol in 
delirium tremens and in the employment of hydrotherapeutic measures 
rather than of hypnotics; the former serve to increase and to maintain 
the activity of the heart, although one would expect an opposite effect. 
In instances of cardiac weakness stimulants, strophanthus, digitalis, 
camphor, caffeine, are employed, and in about three days, when the 
delirium begins to lessen, 30 to 60 grains of chloralformamide are 
given; this quickly induces sleep. Thirst is controlled by bitter in- 
fusions. If pneumonia appears as a complication, digitalis and alcohol 
are administered. In these patients the prognosis is distinctly bad. 


The Treatment of Diphtheritic Paralysis. ——Compy (Bulletin méd., 
1907, xxxviii, 442) considers that every patient, old or young, affected 
with diphtheritic paralysis, light or severe, recent or of long standing, 
localized .or general, should immediately receive injections of anti- 
diphtheritic serum. These should be repeated daily for from three 
to six days, depending on the severity of the affection. The dose em- 
ployed should be from 150 to 300 minims of Roux’s serum. Such 
dosage is followed by no unpleasant effects and should be administered 
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to all patients, even those who received antitoxin during the acuity of 
the disease. He employed this treatment in thirteen patients, all of 
whom were cured. 


in Skin Diseases—Varney (Jour. Amer. Med. 
Assoc., 1907, xlix, 316) concludes a report upon a series of patients 
affected with acne, furunculosis, sycosis, and whom he has sub- 
jected to vaccine treatment, with the following statements: In bacterial 
inoculations we possess a therapeutic agent with a specificity of great 
merit. Wright’s method of obtaining the resisting power of a patient 
is also of unquestionable value as a guide to determine what will raise 
the resistance. Vaccines made from the patient’s own invading micro- 
organisms produce better results than stock vaccines. These results 
may be obtained with or without opsonic readings, but they will be 
betterjif controlled by frequent estimation of the patient’s resistance. 
Proper vaccination, administered in appropriate doses and when the 
— index indicates the necessity, is an efficient treatment of certain 
chronic local infections. 


Vaccines in Surgical Therapy—Brrcrey (Univ. Penn. Med. Buil., 
1907, xx, 50) states that bacterial vaccines may be employed as 
protective agents in surgery when it is evident that proper asepsis is 
impossible, and in patients of lowered vitality when the probability 
of secondary pyogenic infection is evident. In operations about the 
mouth, for instance, when it is impossible to control secondary infection, 
it is advisable to subject the patient to pre-operative inoculations so as 
to increase his opsonic index for staphylococci and streptococci. In dia- 
betics and albuminurics, when the general vitality is oe, it is believed 
that the success of surgical procedures can be increased by first raising 
the subject’s opsonic index for the common pyogenic bacteria. Simi- 
larly secondary infection of tuberculous abscesses may be avoided. 
The use of the vaccines seems clearly indicated in accident wounds 
when asepsis is doubtful and when mutilation of tissues renders sec- 
ondary infection probable. 

Nuclein in the Prophylaxis and Treatment of Peritoneal Infections.— 
CHANTEMESSE and Kaun (Klin.-ther. Woch., 1907, xiv, 663) advise 
the employment of hypodermatic injections of the sodium salt of nucle- 
inic acid in the prevention and treatment of peritonitis, on the ground 
that this substance has the property of increasing the number of leuko- 
cytes in the circulating blood, and thus increases the bodily powers of 
resistance to infection. Experimentation in man as well as in animals 
shows that after the injection of this substance a mononuclear leuko- 
cytosis takes place which reaches its height in about forty-eight hours 
and lasts from four to five days. An injection of 6 grains of sodium 
nucleinate in about 10 drams of sterile salt solution into the flank or into 
the fleshy part of the thigh may be painful and is likely to be followed 
in twenty-four hours by the signs of inflammation; these soon disappear. 
The injection may be repeated two or three days later and as many 
as three injections may be given in a single day. The leukocytes may 
thus be increased to twice or three times their normal number. In 
one patient with intestinal perforation who was treated by the nuclein 
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injections, the opsonic index was increased from 1.6 to 2.5 twenty-four 
hours after these had been undertaken. Chantemesse and Kahn cite 
patients suffering from enteric fever in whom all the signs of intestinal 
perforation were present and in whom all these manifestations disap- 
peared after the nuclein injections. It is possible that in these patients 
a small intestinal perforation may have been present, but it is difficult 
to be sure of this. The treatment is recommended in enteric fever 
with symptoms of perforation or peritonitis; it is suggested that it may 
give benefit in such conditions as pneumonia and erysipelas, and that 
it may be employed in the prophylaxis of operative peritonitis. 


Formic Acid in Diphtheria——Kerr and Croom (Edin. Med. Jour., 
1907, vi, 487) have employed formic acid in 412 patients during 1906 
at the Edinburgh City Hospital, with the result of diminishing the death 
rate by 1.8 per cent. over that of the previous year. Previously strych- 
nine had been given as a heart tonic, but during 1906 formic acid in 25 
per cent. aqueous solution, in doses of 5 to 20 minims every four hours, 
was substituted, the dosage being graduated rather by the severity of 
the infection than by the age of the patient. No change in the heart 
action was noted until after about forty-eight hours, and then the 
change was rather a negative one, that is to say, many of the severe 
infections did not show the expected cardiac weakness and irregularity; 
on the other hand, the pulse in many instances was much improved in 
character, as was the color of the skin and the general nutrition. Patients 
were observed who appeared doomed to die of heart-failure, but who 
rallied, this manifestation being attributable to the possible limiting 
effect of the formic acid upon the degeneration of the heart muscle or 
its beneficial action upon the undamaged muscular tissue. The most 
striking result of the treatment was the diminution of the number of 
instances of paralysis, the percentage being only 2.9, as against 9.09 
in the previous year, which was the lowest in several years. If this 
diminution of the paralysis is really due to the formic acid, the point 
is raised why a muscular tonic should have such a result on a lesion 
usually regarded as primarily of nervous origin, although it is true that 
post-diphtheritic muscular weakness is rather-a paresis than a 
complete paralysis. They conclude that the results obtained are 
distinctly encouraging, particularly in relation to the occurrence of 

cardiac failure and paralysis. Formic acid is, at least, an admirable 
_ tonic; it is safe and may be employed to the advantage of the patient. 


PEDIATRICS. 


UNDER THE CHARGE OF 
LOUIS STARR, M.D., anv THOMPSON S. WESTCOTT, M.D., 


OF PHILADELPHIA, 


Scarlatina and Duke’s Disease—A. C. Corron (Jour. Amer. Med. 
Assoc., 1907, xlix, 1417) believes in the entity of the fourth, or Duke’s 
disease. He summarizes its clinical features as follows: The disease 
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is less contagious than measles and probably equal to that of scarlatina; 
its period of transmissibility is from two to three weeks. The period of 
incubation is from one to three weeks. Prodromas are often wanting, 
the first symptom being frequently the rash itself. Febrile symptoms 
may precede the rash by from six to twenty-four hours. Initial vomiting 
is exceptional. Mild catarrhal symptoms with hyperemia of the mucous 
membranes of throat, mouth, or eyes are occasionally present. The 
eruption appears first on the face, spreads to the neck, and then rapidly 
downward, involving the trunk and portions of the extremities in a 
few hours. It is especially pronounced over areas covered by clothing 
and does not pick out the flexor surfaces. Fine points may first appear, 
quickly blending into a general hyperemia; small patches of normal skin 
with irregular margins are visible here and there. ‘The oronasal pallor 
of scarlatina is absent. The rash fades rapidly after two to three days 
without stain, which is often observed in rubella and measles. There 
is no itching and the skin does not feel hot. Desquamation of a fine 
and branny character usually follows the disappearance of the exanthem. 
The fever subsides with the eruption. The tongue is negative beyond 
an occasional coating, the throat, beyond an occasinal hyperemia; the 

ulse is in proportion to the fever. The postcervical and occipital 
ymph glands may be enlarged in the early part of the attack; massive 
enlargements are only seen in complicated cases. Sequels and com- 

lications rarely occur, the course being usually mild and uneventful. 
t is differentiated from scarlet fever by*(1) its long period of incubation; 
(2) absence of initial vomiting; (3) moderate fever of brief duration; (4) 
normal ratio of pulse to temperature; (5) absence of characteristic 
scarlatinal tongue; (6) absence of, or, if present, the fine character of, 
the desquamation; (7) the freedom of sequels; (8) probably the absence 
of leukocytosis. 

The Prevention of Ophthalmia of Infancy —L. Hower (Virginia Medi- 
cal Semi-Monthly, 1907, xii, 265) points out that more blindness is 
caused by ophthalmia neonatorum than by any other disease and that a 
2 per cent. solution of silver nitrate is the most reliable prophylactic. 
He emphasizes the necessity of a law in all States which makes necessary 
an immediate report of all infants in whom one or both eyes become 
inflamed, swollen, or reddened at any time within two weeks after their 
birth; and if laws were passed to make the employment of Credé’s 
method compulsory, it would be a still greater boon to the human race. 


The Purpura of Children —H. R. Dean (Brit. Med. Jour., 1907, ii, 815) 
has studied 52 cases of primary purpura during the last ten years and 
has found them all to be of one type with differences in degree of severity. 
Some, because of their mildness, had to be classed as purpura simplex; 
but even they presented some intestinal derangement and joint disturb- 
ance. In some of the cases a predominance of arthritic changes was 
noted, but in none of these could a history of rheumatic fever be ob- 
tained. The joints are not so hot as in rheumatism; a predominant 
feature is a general cedema of the shin and foot, while the joint disturb- 
ance is not so obvious; the temperature chart of the two diseases differs; 
profuse sweats are absent in purpura and cardiac complications are 
almost unknown. Gastro-intestinal symptoms, such as sudden violent 
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pain, vomiting, bloody diarrhcea, are extremely common, and may pre- 
cede the purpuric rash for some days or even weeks. In purpura the 
lymphocytes are often increased; otherwise the blood picture is that of 
sudden and severe hemorrhage. Hematuria was noted seven times, 
and albuminuria without hematuria twice; hematuria may persist for 
weeks. In some instances the renal symptoms are sufficiently severe 
to permit of a diagnosis of acute renal disturbance. In 1 case the 
symptoms of renal calculus were simulated. Hematemesis occurs only 
occasionally; in 2 cases the symptoms pointed to intracranial hemor- 
rhage, possibly meningeal; in 1 there was effusion of blood into the 
pleural cavity. Hemorrhage into the buccal mucous membrane and 
conjuntiva, as well as epistaxis, are seen occasionally; retinal hemorrhage 
is rare. One-third of the patients have enlargement of the liver; the 
spleen is but rarely enlarged: Dean believes purpura to be the result of 
some undiscovered infective or toxic process. A very characteristic 
condition is to be found in the recurrence of the purpuric symptoms at 
irregular intervals for -everal weeks or even months. ‘Through 4 cases 
of the series the close relationship of purpura with hemophilia is pointed 
out; but in all 4 the history of hemorrhage was on the father’s and not, as 
in hemophilia, on the mother’s side. 


Case of Cerebral Hernia in a Boy.—E. F. Tatsorr (Jour. Amer. Med. 
Assoc., 1907, xlix, 1441) reports the case of a boy, aged sixteen years, who 
as a result of a gunshot wound in the head had a paralysis of the right 
arm and leg, and of the bladder and rectum. ‘There were two openings 
to the left of the crown of the head about one and one-half inches apart. 
A depressed portion of the inner table was removed, together with several 
spicules of bone, and the wound was closed with drainage. Pressure 
symptoms necessitated reopening of the wound; a hernia resulted, but 
the pressure symptoms were relieved. A sinus leading into the brain 
discharged pus for a month, when a small piece of bullet was found in 
its bottom; its removal caused diminution in the discharge of pus, but 
an increase in the size of the hernia. The hernia had to be cut away 
because of pressure symptoms, but later reappeared larger than before. 
Five months after the injury an abscess was located and drained; 
later still the hernia had again to be removed, when a second abscess 
which led well into the substance of the brain was opened and drained. 
Since then the wound has entirely healed, the boy enjoying good health 
physically and being well mentally. The bladder and bowels have 
recovered, but the forearm and leg are still paralyzed. 


Retropharyngeal Abscess——H. I. Pincues (Brit. Med. Jour., 1907, 
ii, 813) includes collections of pus at the back and side of the pharynx 
under this heading. He differentiates between the acute and chronic, 
the non-tuberculous and tuberculous. Most of the acute abscesses 
occur during the first twelve months of life; the children as a rule have 
been perfectly well and strong. In most cases the condition is preceded 
by some inflammatory affection of the tonsil or some of the lymphoid 
tissue of the neighborhood; enlarged tonsils and adenoids are present in 
almost every case of retropharyngeal abscess. The symptoms are: 
_ difficulty in swallowing and breathing; the child is always very ill, 
having high fever, a rigid neck, a retracted head, a peculiar cry, and in 
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z most cases a nasal discharge. Examination of the throat nearly always 
a makes the diagnosis apparent, and particularly if digital examination 
is used. The finger should be used very gently, however, for fear of 
fo. rupturing the abscess. If diagnosticated early the prognosis is usually 

ae good; if undiagnosticated the abscess ultimately discharges into the 
throat and septic bronchopneumonia terminates the case. A large inci- 
sion through the pharyngeal wall is preferable to other routes of operation. 
The author closes by stating that the condition is very frequently over- 
looked, possibly more often than any acute condition of childhood, 
owing to the variability and multiplicity of the signs and symptoms 
accompanying it. If the pharynx is examined the diagnosis is made 
in every case. 


Prolapse of the Rectum in Children—P: L. Mummery (Brit. Med. 
i Jour., 1907, ii, 812) states that rectal prolapse is a comparatively com- 
ae mon affection among children. Of 50 consecutive cases he has found 
ee 22 to be among males, 28 among females; their ages varied from three 
. 4 months to five years. Of causes diarrhoea was the commonest precursor 
of prolapse, occurring in 14 of the cases; 13 of the patients had adenoids; 
3 had worms; in 3 the condition followed whooping-cough and in 3, p 
measles; 2 had rectal polyps, 1 prostatic inflammation, and 1 a recta] 
stricture; in 1 case it was blamed on constipation; stone in the bladder 
or Faden was not present in any of the cases. General weakness 
and malnutrition, therefore, caused the larger number, local causes being 
present in but 7. Absorption of fat is a result of malnutrition, and the 
removal of this fat from the rectum predisposes to prolapse. ‘The 
exciting cause he considers to be the unnatural method of defecation 
adopted in civilized countries. Pathological prolapse is unknown among 
animals and uncivilized races. The natural position for defecation 
a is the squatting one, in which the glutei and perineal muscles are firmly 
ne contracted, thus supporting the levator ani and tightening the pelvic 
3 fascia; the coccyx is firmly fixed in the squatting position, the lower part 
of the rectum thus forming a considerable angle, while in the sitting 
posture the rectum is almost a straight tube. The obliquity of the false 
pelvis in children also predisposes to prolapse. In treatment the child’s 
general health and nutrition must be improved. The stools should be 
passed in the squatting position into a shallow pan. This cures pro- 
lapse as a rule at once. Local causes, whether rectal or otherwise, 
must be attended to. 


OBSTETRICS. 


UNDER THE CHARGE OF 
EDWARD P. DAVIS, A.M., M.D., 


PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, PHILADELPHIA, 


Valvular Disease of the Heart Complicating Pregnancy—NEWELL 
(Surg., Gyn., and Obstet., May, 1907) contributes a paper upon val- 
vular diseases of the heart complicating pregnancy, reporting 3 cases. 


: 
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The first was a multipara six and a half months advanced in the%ixth 
pregnancy. Compensation began to fail ten months before admission 
to the hospital. Upon the advent of pregnancy the symptoms grew 

rogressively worse. On admission the patient was anemic, with 
Caered breathing, moderate cedema of the lungs, cedema of the extrem- 
ities and abdominal wall. The heart was much enlarged, with diffuse 
pulsation over the apex; the heart rate 140, pulse 112. A loud, systolic 
murmur was heard over the entire chest. The uterus extended three 
fingers’ breadth above the umbilicus; the child was evidently not 
large. The abdominal cavity contained some free fluid. The patient’s 
condition was so bad that immediate operation seemed excessively 
dangerous. Accordingly, delay was practised to secure a better condi- 
tion. As the delay resulted in but very slight and transient improve- 
ment, the patient was given ether, the uterus dilated, and the child 
delivered by version. Death occurred before the completion of the 
operation, which occupied but sixteen minutes. A small, living child, 
weighing two and ‘a half pounds was born, but died in a few hours. 
During the six and a half months of her pregnancy this patient had 
been under the care of eight different physicians, who had attempted 
to stimulate the heart and secure compensation, not realizing that the 
added strain of pregnancy made radical improvement impossible. 
Had pregnancy been interrupted at an early stage the patient’s life 
might have been indefinitely prolonged. ; 

The second case was that of a primipara, with enlarged heart, slight 
cyanosis, marked dyspneea, and slight pulmonary cedema. ‘This patient 
had a presystolic murmur, with marked thrill over the apex. With 
rest, digitalis, and strychnine, the patient improved, compensation being 
reéstablished, and the patient passed comfortably theouah this remainder 
of her pregnancy to full term. The patient passed through her first 
stage of labor with comparative comfort, and the perineum softened to 
some extent. Collapse, however, ee ion fe the patient became very 
cyanotic, cedema of the lungs: developed, and the pulse rose to 160. 
The child was immediately delivered by forceps, and the patient was 
greatly relieved by moderate bleeding. She made a fair recovery. 
Although the patient apparently did well in labor, her final collapse 
showed that her favorable progress was apparent only, and that inter- 
ference should have been undertaken earlier. 

The third patient was a primipara, aged thirty-five years, with a 
history of rheumatism, endocarditis, and aortic insufficiency. She 
passed through pregnancy fairly well, and was seen in consultation 
after forty-eight hours of moderate labor. Morphine had been given to 
lessen the patient’s suffering. The iagate was well developed and 
well nourished. The heart was greatly enlarged, with a ak. systolic 
murmur over the aortic region. The radial pulse was poor. The 
uterus was rigidly contracted about the child, with a contraction ring 
palpable at the child’s neck. The foetal heart was 160. On vaginal 
examination the lower segment was greatly thinned; the os was dilated 
to about one-half inch with a wire edge. The cervix was tightly applied 
over the child’s head. Engagement was present. Under ether the 
cervix was dilated manually, the occiput rotated in front, and the child 
extracted by forceps. The child was living at birth, but died in five 
or six hours. The mother was in a fairly good condition at the end of 
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the operation and reacted, but collapsed and died in four or five hours 
without hemorrhage. Here again, while the patient’s compensation 
carried her through pregnancy, forty-eight hours of labor was more than 
the heart could endure. 

Newell concludes that an organic heart lesion in a pregnant woman 
calls for constant watchfulness, and should compensation begin to fail 
at any time in pregnancy an attempt should be made to restore com- 
pensation by rest and tonics, but unless these measures are promptly 
successful, pregnancy must be interrupted. In all such cases labor must 
be made as brief as possible, and terminate promptly in the interest of 
the mother. 


Tubal Gestation with Continued Growth of the Fetus after an Hema- 
tocele had Developed.—F arrBairn (Jour. Obstet. and Gyn. Brit. Empire, 
December, 1906) reports a very interesting case in which a patient had 
typical signs of ruptured ectopic gestation. Her pain grew gradually 
better and hemorrhage ste: but returned profusely. On examina- 
tion, the uterus was a, pd distended and so rigid and tender that it 
was very difficult to make out the position of the womb. Upon opera- 
tion the omentum and underlying viscera were matted together by 
adhesions, suggesting a condition of inflammation. There was yellow 
lymph among the adhesions, and a dirty, almost purulent fluid escaped 
from the abdomen. After separating the adhesions the swelling was 
found to be the left Fallopian tube with an hematocele sac. During 
the removal of the mass the sac ruptured, followed by the discharge of 
the foetus, placental tissue, and blood clot. The cavity in the pelvis 
was pct by gauze, and the patient made a good recovery. Upon 
examination of e specimen, abundant evidence was found that the 
embryo had continued to develop after rupture of the old sac, with 
formation of a pelvic hematocele. 


Acute Salpingitis Complicating Tubal Gestation—EprEn (Jour. Obstet. 
and Gyn. Brit. Empire, December, 1906) reports the interesting case 
of a woman with tubal gestation, complicated with acute salpingitis. 
Upon opening the abdomen, omentum and coils of small intestine 
were found adherent to a pelvic tumor. This was gradually isolated 
and its pedicle traced to the ight broad ligament. The pedicle was 
clamped, and the tumor caches. There were many adhesions, recent 
and very vascular, and oozing from the bed of the tumor was arrested 
by packing. The left uterine appendages were found to be practically 
normal. ‘The patient made a good recovery. Upon examining the 
spcimen, the gravid Fallopian tube was also the site of an acute sal- 
pingitis. It is difficult to understand how the ovum can implant itself 
upon the mucous membrane of a tube in a state of acute inflammation. 

e most rational explanation is found in the fact that conception and 
infection must have occurred at about the same time. 


Ruptured Ectopic Gestation Following the Alexander Operation.— 
BatcHELor, (Jour. Obstet..and Gyn. Brit. Empire, December, 1906.) 
reports 4 cases of — ectopic gestation occurring in patients upon 
whom had been performed the Alexander operation. It seems difficult 
to trace the cause of relationship between the ectopic gestation and 
the Alexander operation. 
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Tubular Mole Bemoved During the Process of Operation—Doran 
(Jour. Obstet. and Gyn. Brit. Empire, December, 1906) reports the case of 
a patient who came to the hospital complaining of abdominal pain. 
There had been a slight discharge of blood almost daily. Some time 
before coming to the hospital she had an attack of violent pain in the 
lumbar region, followed j painful micturition. Upon operation, the 
left appendages were bound down by adhesions, but were apparently 
healthy, the Fallopian tube being unobstructed. The adhesions were 
freed and the tube allowed to remain. The mass in the pelvis proved 
to be the distended right Fallopian tube, which was removed with the 
ovary. Upon examining the specimen, it was found that tubal abortion 
was taking place. 

Twin Pregnancy in a Fallopian Tube.—McCann (Jour. Obstet. and Gyn. 
Brit. Empire, December, 1906) observed a tubal twin pregnancy. When 
seen the patient was exceedingly pale, unable to reply to questions, and 
with a very rapid and weak pulse. The lower abdomen was distended 
and sensitive, and a tumor was detected in the left iliac region. The 
uterus was slightly enlarged. The abdomen was opened, with a diag- 
nosis of tubal pregnancy. ‘The dilated left Fallopian tube and a mass 
of blood clot about it were removed. On examining the specimen 
in the dilated tube there was found a cavity occupied by two levees 
They had separate umbilical cords and were unequal in size. 


GYNECOLOGY. 


UNDER THE CHARGE OF 
J. WESLEY BOVEE, M.D., 


PROFESSOR OF GYNECOLOGY IN THE GEORGE WASHINGTON UNIVERSITY, WASHINGTON, D. C, 


Congenital Atresia of Both Fallopian Tubes.—This is an extremely 
rare condition if one is to judge from the sparseness of the subject in 
literature and from a fairly large clinical experienee. A case somewhat 

‘doubtful. is reported by Dorris (Ann. de gynec. et d’obstet., August, 
1907, p. 465). The subject was twenty-eight years of age, large, well 
developed, of full habit, and in excellent health. Menses began at 
the age of fourteen years, was of an irregular type, painless, and without 
marked periods of real amenorrhea. Tt lasted four days and was of a 
normal amount. She was married at the age of twenty-five years, 
when her menstruation became perfectly normal. She was sterile 
during this marriage. At the age of twenty-six years she was again 
married and now had some pelvic pain, at times severe.- Eighteen 
months later she consulted Doleris for treatment of sterility. He 
found she had a normal-sized uterus that was retroverted, and append- 
ages slightly enlarged and prolapsed. The tubes were non-adherent, 
as was the uterus. The muscular coats of the left tube were found to 
be thickened and hard near the uterus, but at 3.5 cm. from the uterus 
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the canal was constricted abruptly with very thin and soft walls. It was 
impervious; distal to this the tube was enlarged to the size of a walnut 
and contained sebaceous matter. 

For a distance of 3 cm., beginning 2.5 cm. from the uterus, the right 
tube was much thinned and impervious; in fact, macroscopically no 
trace of the tube could here be found. Beyond this portion it seemed 
normal. A small fibroid was found in the uterine wall in the cornu 
just behind the tubal insertion. The possibility, even the probability, 
of a former salpingitis is to be suspected, both from the findings and 
the severe pain the patient had experienced. That a developmental 
abnormality faledatel and had a causative effect upon the inflammation 
cannot be successfully disputed. 

These possibilities are also illustrated in a case of congenital atresia 
of the left tube reported by Lejars (ibid.). The right appendage of 
a girl, aged seventeen years, was a pus tube and an ovarian cyst, both 
of which were adherent to the omentum and to the uterine fundus. 
The left tube, ovary, and border of the uterus from the cervix to the 
cornu had the appearance of a bridle or band of tissue attached to the 
cervix at one end and at the other to the wall of the pelvis, well separated 
from the fundus. The structure was fibrous and ended in a small 
pavilion near which was a very small microcystic ovary. Microscopic 
study of the tube showed it to be impermeable except for a very short 
distance at the fimbriated end. This tube was clearly one the develop- 
ment of which had been arested early in foetal life, the cord-like body 
evidently being the part of the left Miillerian duct that forms the 
Fallopian tube and left half of the uterine body. 


The Diagnosis and Treatment of Genito-urinary Tuberculosis with 
Koch’s Tuberculin.—R. Brinpaum (Zentralbl. f. Gynak., 1907, xxxi, 1174) 
states that he has used Koch’s tuberculin for diagnostic purposes in 
100 cases, with satisfactory results, as judged by the subsequent history 
or operative procedure; 23 patients have been treated with either the 
new or the old tuberculin of Koch for such conditions as tuberculosis of 
the appendages and tuberculosis of the bladder with marked improve- 
ment or cures in many instances. 


Migration into the Bladder of an Artery-clamp Left in the Abdominal 
Cavity —W. SrorcKkeL (Zentralbl. f. Gyndk., 1907, xxxi,.1105) says 
a laparotomy was performed upon a woman in October, 1906, and a 
hemostat evidently left in the abdomen. About eight months after- 
ward the patient complained of pain upon urination, and vaginal 
and .cystoscopic examinations revealed the presence of an instrument 
partly within the bladder. A colpocystotomy was performed and the 
instrument, which was found to lie in part in a walled-off abscess pos- 
terior to the bladder, was removed. 


Perforation of the Uterus—R. v. Braun-FEeRNWwALD (Zentralbl. /. 
Gyndk., 1907, xxxi, 1161) reviews the reported cases of perforation of 
the normal and the pathological uterus by the use of sounds, curettes, 
bougies, irrigators, forceps, and other instruments, and discusses the 
diagnosis and treatment of perforation. Mention is made of a case 
coming under his own observation in which the end of a glass catheter 
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believed to have been used for producing criminal abortion was removed 
from an abscess in the abdominal cavity in the region of the sacrum. 


Menstruation without Ovaries—G. GELLHORN (Zentralbl. f. Gyndak., 
1907, xxxi, 1195) reports two cases. In the first the ovaries were 
removed in two operations separated by an interval of one year. Men- 
strual periods were regular and normal after the first operation. For 
several months after the second oéphorectomy they were of short dura- 
tion, but gradually lengthened to three days and were, in all respects, 
normal. A third laparotomy was performed by Gellhorn, himself, 
seventeen months after the second operation. No trace of ovaries or 
tubes was found. ‘The uterus was somewhat atrophied. ‘Three bands 
connected the fundus of the uterus with the omentum. These adhesions 
were cut and menstruation cased. 

The second case was that of a woman, aged thirty-five years, who, 
six years previous to consulting Gellhorn had had the left adnexa 
removed. Her menstrual periods had been regular since her seventeenth 
year and of about five days’ duration. Gellhorn’s diagnosis—retro- 
version of the uterus, tumor of the right tube, perimetritis, and para- 
metritis—was confirmed upon operation, at which the uterus was freed 
from all adhesions, the right adnexa removed, a ventral suspension of 
the uterus performed, and the appendix removed. ‘The patient made a 
good recovery from the operation and was free from pain. Climacteric 
symptoms soon appeared, which were not satisfactorally controlled by 
bromide and other drugs. Gellhorn, therefore, administered ovarian 
substance in the form of 0.3 gram tablets three times daily, beginning 
January 17, On March 5 the patient had a bloody flow from the uterus, 
the source of which was ascertained by a speculum examination and 
which continued for five days. A second flow of the same character 
occurred on March 22. The ovarian tablets were then discontinued 
until April 17. Two days after resuming the treatment the third flow 
commenced. A fourth began May 1 and a fifth June 1. Treatinent 
was then discontinued for six weeks and the flow did not appear during 
that time. Five days after resuming treatment a second time the flow 
reappeared. ‘The most frequent cause of menstruation and even trouble- 
some and irregular menstruation after ablation of the appendages is an 
infected endometrium or uterus, though many other causes are known. 
In Gellhorn’s first case adhesions to the omentum were clearly proved 
to be the cause. His suggestion of extra blood supply is probably 
correct. In his second case ovarian substance seemed to have a causal 
relation that has not been referred to before. 


Blastomycetes and Inflammations of the Female Genitalia—VAN DE 
VeLDE (Zentralbl. f. Gyndk., 1907, xxxi, 1135) has made a study of 
the flora of the normal and diseased female genitalia and has in prepara- 
tion a detailed account of his work. In this article attention is called 
briefly to some of the principal results obtained. In 77 instances the 
author has isolated blastomycetes from inflamed tissue, and in 24 of 
these cases the organisms have been grown in various artificial media. 
In the remainder of the 77 cases the yeasts have died out after a few 
generations, or their growth has been limited to special media. Of 
the 24 species carefully studied 13 have not hitherto been described. 
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None has been found in normal genital organs. The greater number 
have been isolated from cases of acute cervicitis with vaginitis and 
vulvitis. A few have been obtained from cases of chronic cervicitis. 
In a typical case of beginning mastitis the author found in the milk 
of the affected breast no organisms other than blastomycetes and these 
apparently belonging to one species. The infant nursed by this patient 
had a diarrhoea and in the stools were found the yeast cells. Several 
months later the same patient had an inflammation of the genital organs 
and in the secretions yeast cells were present in large numbers. Chronic 
gonorrhoea and pregnancy are believed to offer favorable conditions 
for blastomycetic infection. In the blood of a woman dying of puerperal 
sepsis and also in the lochia, Van de Velde found a large number of 
yeast cells in addition to bacteria. Other cases of a similar nature are 
mentioned. The results of the investigations are considered of sufficient 
importance to warrant further investigations, not only in regard to 
chronic endometritis, but other inflammatory conditions. 


Statistics of Prolapse Operations.—J. ScuarPENacK (Zentralbl. 
Gynak., 1907, xxxi, 1073) discusses the results secured in 100 operations 
for prolapse by the Wertheim-Schauta method, in which a longitudinal 
incision is made in the anterior vaginal wall, the peritoneum separated 
from the cervix and bladder, the fundus pulled down through an 
opening in the uterovesical pouch and sutured to the edges of the vaginal 
incision, and the posterior surface of the uterus sewed to the posterior 
wall of the bladder. A plastic operation is also performed on the 
perineum. Of the 45 cases examined by Scharpenack eight months 
to three years and five months after the operation, perfect objective 
results were found to have been secured in 21 ca es. A slight anterior 
prolapse was found upon strong bearing down in 16 cases and a slight 
— prolapse in 3. The results were unsatisfactory in 5 cases. 

xcept in 2 cases, however, the patients were entirely satisfied. In 
57 cases out of 72 favorable reports were made by the patients as regards 
subjective symptoms. In 4 cases improvement was admitted, but 
in 11 the symptoms were no better after the operation. Many of the 
reports were made by correspondence and not very much importance 
is attached to them. Those personally examined were, on the whole, 
extremely satisfactory. The operation is highly commended in prefer- 
ence to pessaries, especially when the tubes are cut, as was done in 
every instance by Scharpenack, and when the woman had passed the 
climacteric. 


- 3 : 


DERMATOLOGY 923 


DERMATOLOGY. 
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LOUIS A. DUHRING, M.D., 
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AND 
MILTON B. HARTZELL, M.D., 
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The Relationship Between Diseases of the Skin and of the Kidneys.— 
GLASERFELD (Dermatologische Zeitschrift, Band xii, Hejt 10) after a care- 
ful study of the literature of diseases of the skin and kidneys as to their 
association with one another, concludes that only in inflammations and 
disturbances of the circulation of the skin, do affections of the kidneys oc- 
cur which are dependent upon the former. Such are almost always found 
in impetigo herpetiformis, and often in erythema, urticaria, acute circum- 
scribed oedema, Raynaud’s disease, purpura, eczema, and acute pemphi- 
gus. The kidney =— appear during the existence of the skin 
affection, or immediately after it. They are usually of a harmless 
character; but in eczema and purpura the prognosis of the nephritis 
may become more serious. Progressive and regressive dlotenoeaei 
of the nutrition of the skin, infectious diseases, and parasitic dermatoses 
were never observed to be produced by nephritis; with the exception 
of pruritus, it was only ya. ae of the circulation and inflammations 
of the skin which were noted. Acute nephritis predisposes very little 
to complications on the part of the skin. The several forms of chronic 
nephritis vary little as to their liability to be followed by affections of 
the skin. The latter appear only after disease of the kidneys has 
lasted for some time, and are very difficult to cure, improvement only 
appearing with the adoption of a therapy suited to the kidney affection. 


The Histology and Roentgen Therapy of Mycosis Fungoides —HErx- 
HEIMER and Husner (Archiv f. Dermat. und Syphilis, Band Ixxxiv, 
Heft 1-3) report a series of 10 cases of mycosis fungoides with a 
study of the histology of 1 of them, both before and after treatment 
with the Réntgen rays. They were able to establish the fact that the 
mycosis infiltrate gradually entered the skin from the lower layers of 
the corium, and could distinguish the small mononuclear mycosis cells 
as_specific structures. ‘The vessels were greatly altered by endarteritis, 
and the connective tissue had undergone a peculiar (hyaline?) degenera- 
tion. ‘The sweat glands were walled about and filled up with the tumor 
mass, and their epithelium altered and partly destroyed. After a short 
radiation there was exfoliation of the epidermis and infiltration of the 
whole tissue with polynuclear leukocytes, leading to a partial disappear- 
ance of the mycosis cells and of the peculiar changes in the connective 
tissue. After a longer radiation there was beginning regeneration of 
the epidermis with a great number of new-formed bloodvessels, and the 
tumor cells were reduced to a scanty remnant. The sweat glands 
were normal, but the connective tissue exhibited a peculiar degeneration. 
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The authors believe the histological changes which they have found 
prove that the Réntgen rays are able to destroy the specific cells of 
myocsis fungoides, and are, therefore, to be regarded as a specific 
curative agent in this disease. They believe that we now possess a 
method of treatment which, employed at the right time, often acts 
curatively, and makes possible a considerably more favorable prognosis. 


Association of Erythematous Lupus and Tuberculous Lupus.—Sritzer 
(Annales de dermat. et de syphiligraphie, 1907, No. 3) reports the 
following case observed in Lang’s clinic in the Vienna General Hospital: 
A man, aged thirty-seven years, was admitted to the hospital in January, 
1900, having upon both cheeks plaques with a cictricial appearance and 
slightly red and infiltrated border, and in places covered with very 

erent scales. Here and there in the midst of the cicatrix were isolated 
or confluent nodules, undoubtedly the tubercles of lupus vulgaris. Four 
years before the patient had been admitted to Kaposi’s clinic with a 
diagnosis of erythematous lupus, and had been treated with more or 
less success by applications of “gray plaster,” salicylated plaster, 
curettement, and injections of arsenious acid. In addition to the lesions 
upon the skin the buccal mucous membrane presented grayish streaks 
extending from the labial commissures toward the pharynx, which 
were diagnosticated erythematous lupus. Microscopic examination 
of various parts of the disease confirmed the diagnosis of erythematous 
lupus associated with tuberculous lupus. 


A Case of Xeroderma Pigmentosum Without Pigmentation—Aupry 
(Annales de dermat. et de syphiligraphie, 1907, No. 3) has observed 
a case of xeroderma pigmentosum which he reports in detail, in which 
there was practically absence of pigmentation, the only pigment anomaly 
being a few pale brownish pee 3 yellowish, freckle-like spots upon the 
backs of the hands. The patient was a man, twenty-four years old, 
who entered the hospital on account of an epithelioma of the lower lip 
which was regarded as inoperable by the surgeons, and referred to the 
dermatological clinic. Apart from the pigmentation the skin presented 
the usual features of this disease. It was thin, finely scaly, red, in places 
presenting a cicatricial aspect, and showed numerous stellar and punc- 
tate telangiectases. Microscopic examination of the skin bevaelh s a 
diffuse atrophy of the epithelium, infiltration with lymphocytes, dis- 
appearance of the elastin, severe congestion, and fragmentation of the 
connective-tissue fibers in the superficial portions of the derma, and 
hypertrophy of the elastin in the - toe layers. The epithelioma was of 
the spinocellular variety, and was accompanied by enlargement of 
the submaxillary glands. Under the influence of radiotherapy there 
was a notable diminution in its size and the glands became smaller 
and more movable. In the author’s opinion this case proves that the 
atrophic condition of the skin is the one essential feature of this malady; 
all the other phenomena may be wanting, epithelioma being only a 
complication. In his opinion the malady ought to be classed among 
the congenital dyskeratoses. 
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Significance of Streptococci and Leukocytes in Milk.—In the author’s 
abstract of a paper presented at the annual meeting of the American 
Public Health Association in the city of Mexico, in December, 1906, 
Norman McLeop Harris states that cultural and biological tests 
have failed to differentiate pathogenic from non-pathogenic forms of 
milk streptococci, although it is thought that milk obtained from cows 
suffering from acute mammitis is responsible for epidemics of severe 
sore-throat, tonsillitis, and gastro-intestinal disturbances in man. 
Hence, it would seem that in the absence of any such outbreaks the 
cocci are ordinarily to be considered as of no significance. With refer- 
ence to the so-called pus cells in milk, we are at a disadvantage in having 
little definite information about normal leukocytosis. Concerning 
this point the observations of H. L. Russell and Conrad Hoffman 
(author’s abstract—Leukocyte Content of Milk Drawn from Apparently 
Healthy Animals) are of value. From an examination of the several 
existing standards it is evident that there is a wide range in the limits 
which are recognized as indicating the presence of pus in milk and 
that data are altogether lacking to warrant the formulation of a proper 
scientific standard. They have examined milk from cows with no 
discoverable udder lesions or previous history of garget, and have found 
very wide variations, some ae which are wholly satisfactory 
from a clinical standpoint yielding counts much in excess of accepted 
standards. They present data showing that “physiological leukocy- 
tosis may manifest itself in the milk of animals subjected to environ- 
mental conditions such as can in no material way affect the whole- 
someness of the milk supply,” and they emphasize the necessity of a 
thorough study of the subject before excluding from the market milk 
from cows in which no moribd processes can be detected. 

W. Rutimann and R. Tromsporrr (Arch. f. Hyg., 1906, lix, 224) 
confirm Bergey’s statement that a large number of leukocytes in 
milk means a large content of streptococci, and they assert that the 
latter is always a consequence of mastitis, which disease appears to 
spread in some way unknown. ‘They examined cows, which, as far 
as clinical evidence was concerned, were perfectly sound, and found 
that the milk of 19.5 per cent. thereof contained as much as 1 per cent. 
by volume of leukocytes. Doubtless, infection is spread by the milkers, 
and since mastitis makes milk dangerous and diminishes its yield, the 
strictest cleanliness on the part of the milker is necessary. The strep- 
tococci of the udder are especially dangerous to infants and young 
children. 

According to P. G. HerneMAnn (author’s abstract, The Patho- 
genicity of Streptococcus lacticus), Streptococcus lacticus is closely 
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related to Streptococcus pyogenes, not only morphologically and cul- 

turally, but also in pathogenic property. Its virulence is increased 

by repeated passages dead rabbits, so that after five or more passages 

2 c.c. of a twenty-four-hour-old culutre produces death. The lesions 

uced in rabbilts are the same in kind and extent as those produced 

y Streptococcus pyogenes obtained from pathological conditions in 
human beings. 

Infantile Mortality and Goats’ Milk—The superiority of the goat 
over the cow in the matter of cleanliness (difference in character of 
excreta, disinclination to lie down in filth); its immunity to tubercu- 
losis, as shown by the fact that not a single case of the disease has been 
observed among the hundreds of thousands of goats slaughtered at 
La Villette, in Paris; the greater digestibility of the curd, which is 
flocculent rather than hard, leads Witu1am Wricur (Lancet, No- 
vember 3, 1906) to advocate the use of goats’ milk in place of cows’ 
milk in infant feeding. He asserts that it is superior in nutriment and 
more suitable in every way; that its proportionate cost of production 
is far less; that the proportionate yield is far greater; and that if the 
animal is properly fed and restrained, the milk will have no odor. 


Frequency of Tuberculosis in Dairies Supplying Paris—According to 
H. Marre (Revue de la Soc. scientif. dhyg. aliment., 1906, ii, 559) 
of 628 cows whose milk constitutes part of the supply of Paris, 215, 
or 42.51 per cent., reacted to tuberculin. To avoid contagion at the 
cow-stable, he recommends the tuberculin test to prevent the introduction 
of diseased animals into a herd and periodical testing to discover and 
eliminate infected animals therefrom. 


Cleanliness versus Pasteurization of Milk.—Concerning the comparative 
value of pasteurization of milk produced under ordinary conditions and 
of sterilization of the milk utensils and general cleanliness of production 
the experience of the Board of Health of Rochester, New York, as 
related by its Health Officer, W. (Arch. of Ped., 
September, 1906) is of great interest. During the quinquennium 
1895. to 1900, children brought to the milk station were fed on pasteur- 
ized milk, and during the next same period they were given raw milk 
produced under sanitary conditions. in spite of increase in population 
due to natural increase and annexation, there were fewer deaths of 
children under five years of age during the latter period. 


Notice to Contributors—aAll communications intended for insertion in 
the Original Department of this JourNaL are received only with the distinct 
understanding that they are contributed exclusively to this JOURNAL. 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this JouRNAL, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished 
to authors, provided the request for them be written on the manuscript. 

_ All communications should be addressed to— 


Dr. A. O. J. Key, 1911 Pine Street, Philadelphia, U.S. A. 
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Ashhurst, A. P. C., tendon transplanta- 
tion in treatment of congenital and 
acquired 191 
Aspirin and sodium salicylate in rheu- 
matic conditions, 764 
Asthmatic attacks, treatment of, 609 
Atkinson, A.D., pancreatic lithiasis, 
with chronic interstitial pancreatitis, 
followed by diabetes mellitus, 543 
Atoxyl in syphilis, 762 
Atresia, congenital, 919 
Atrophy of parathyroid glandules, 562 
Atypical phagocytic cells in the cir- 
culating ‘blood, 600 
presence of, 286 
Auscultatory and percussion findings 
of the heart in late childhood, 80 
Auto-intoxication, chronic intestinal, 
70 


BaciLLary dysentery, serum therapy 
of, 910 
Bacterial infection, treatment of, 453 
inoculation in the treatment of 
localized infections, 35 
Bacteriological and clinical examina- 
tions to determine the value of 
modern procedures in performing 
gynecological laparotomies, 
774 


Basic quinine acetyl-salicylate, 454 
Benign stenosis of pylorus, 335 
Benzidin test, value of, 506 
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Bier’s in acute gout, 607 

Billings, F., gastromotor insufficienc 
due to perigastric and duodenal - 
hesions, 625 

Birnie, J. M., diagnosis of cerebrospinal 
ante by cultures from the blood, 
58: 


Black urine, 595 
Bladder, hermetic suture of, 135 
injuries to, 
Blastomycetes and inflammations of 
the female genitalia, 921 
Blood-culture technique, ammonium 
oxalate in, 424 
extraordinary, 286 
formation in severe anemia and 
in leukemia, 310 
human, method of obtaining cul- 
tures from, 865 
in relation to skin diseases, 308 
pressure as a guide in the treat- 
ment of hemoptysis, 906 
-lowering reflexes, 868 
transfusion of, 759 
Bloodvessel suture, technique of, 
760 


Blue urine, 595 

Blumgart, L., tumor of mitral valve, 
576 

Boron preservatives and increased mor- 
tality in England and Wales from dis- 
eases of kidneys, 467 

Bradycardia, action of dechloridation 
upon, 

Brain abscess, diagnosis of, 113 

otitic, 692 

Breast, calcification of, following a 
typhoid abscess, 441 

Brewer, G. E., etiology of certain cases 
of left-sided intra-abdominal sup- 
puration, acute diverticulitis, 482 

Brickner, S. M., some causes of failure 
in plastic operations on the female} 


genitalia, 263 
Bright’s disease, hemorrhages in, 
709 


Bronchi, gumma at bifurcation of, 
777 

Bronchiectasis, tannin in, 609 

Bronchitis in children, 459 

Bronchus, tracheotomy cannula in, 
777 

Brown, B. H., primary carcinoma of 
the urinary bladder, 849 

Bruce, H. M., the estimation of the 
functional power of the cardio- 
vascular apparatus, 491 

Buerger, L., actinomycosis of skin of 
foot, 702 
ullard, W.N., obstetric paralysis, 


Burr, C. W., tactile amnesia, 106 
Butler, W. J., auscultatory and per- 
cussion findings of the heart in late 
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Cazsot, R. C., the estimation of the 
functional power of the cardio- 
vascular apparatus, 491 

Calcification of breast following a 
typhoid abscess, 441 

Calcium salts as stimulants in pneu- 
monia and cardiac conditions, 297 

Caloric value of modified milk, 299 

Calvert, . J. posterior median 
ta boundary, with reference to 

rocco’s sign, 579 
Cancer of breast, 907 
of maxillary sinus, clinical forms 
of, 153 
t in treatment of, 143 

Cancerous uterus, vaginal extirpation 
of, 150 

Cancers of anus and rectum, 447 

Cappe, J. A., observations upon certain 

ood-pressure-lowering reflexes that 
arise from irritation of the inflamed 
pleura, 868 
Carbohydrates in diabetes, 455 
Carcinoma, gastric, 517 


of appendix, 444 

of 777 

of tongue, 777 

primary, of urinary bladder, 849 
Cardiac conditions, iodides in, 452 


disease, pathology of liver in, 154 

remedies, standardization of, 765 
Cardiospasm, chronic, 528 
Cardiovascular apparatus, functional 

power of, 491 

fibroses, thiosinamine in, 763 
Carotid, common, ligature of, 758 
Cataract, arterial tension in, 465 
wanes meningitis, diagnosis of, 


of the apoplectic type, 610 
Cervical adenitis with reference to 
mouth infection, 600 
Cesarean section for contracted pelvis 
complicated by twin pregnancy, 147 
as a sedative 
in, 
late, heart in, 80 
Childs, S. B., interpretation of x-ray 
nes as an aid to the early 
iagnosis of thoracic aneurysm, 360 
Chorea, maniacal, 459 
Chorioepithelioma, malignant, 771 
Chronic external ophthalmoplegia, 268 
ascite, and chylous 


Circulato: 


—- vs. pasteurization of milk, 


Cleft palate, treatment of, 87 
Cocaine anesthesia for removal of 


organs, disease of, 134 
ie: dilatation of heart, 


childhood, 80 


goitre, 293 
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Congenital and acquired talipes, tendon 
transplantation in treatment of, 
191 
laryn stridor, 242 
of large blood- 
vessels in, 133 
pyloric stenosis, medical treat- 
ment of, 611 
Conjunctivitis, clinical study of five- 
hundred cases of, 716 
Convulsions in infancy and childhood, 
458 


Cor triloculare biatrium, 288 

Cornual gestation, pathology of, 461 

Cotarnine phthalate, 298 

Creosote carbonate in pneumonias of 
children, 297 

Cretinism, thyroid extract in, 455 

Crile, G. W., treatment of illuminating 
gas poisoning by the dried transfu- 
sion of blood, 500 

Cysts, intraligamentary, 151 

of tubal mucosa, 151 


D 


DaCosta, J. C., JR., opsonic index in 
diabetes mellitus, 57 
Dechloridation, action of, upon brady- 
cardia, 285 
Delirium tremens, treatment of, 911 
Dench, E. B., otitic brain abscess, 692 
Denuded nasal septum, operations on, 
152 
Dermatoleiomyoma, 602 
Diabetes and pregnancy, 
between, 375 
carbohydrates in, 455 
drugs in, 761 
insipidus, antisyphilitic treatment 
in, 607 
mellitus, 543 
opsonic index in, 57 
Diarrhoea, infantile, treatment of, 294 
Digalen, intravenous dosage of, 763 
Digitalin, three doses of, 763 
Dilatation of heart, 675 
Diphtheria antitoxin, duration of im- 
munity following the prophy- 
lactic use of, 140 
formic acid in, 913 
— paralysis, treatment of, 
11 


relations 


Diplococcus intracelluris, biology of, 
621 


Dislocation of upper end of fibula, 605 

Dispensary ideals, 313 

Diverticulitis, acute, 482 

Dock, G., chylous ascites and chylous 
pleurisy in a case of lymphocytoma 
involving the thoracic duct, 634 

Dropsy, treatment of, by deprivation 
of salt, 608 

Ductus arteriosus, ligation of, 759 
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Ecuampsi<, changes of liver in, 624 
Ectopic gestation, 460 
advanced, 767 
at full-term, with abdominal 
section, 462 
ruptured, following Alexander 
operation, 918 
pregnancy, full-term, death from 
hemorrhage after, 463 
ruptured, 305 
Einhorn, M., true intestinal dyspepsia, 
657 


Electric treatment of neuralgia, 456 
conductivity of blood and urine 
in health and in disease and as a 
test of the functional efficiency 
of the kidney, 440 
Elliott, A. R., hyperthyroidism, 390 
Enumeration of nuclei of neutrophilic 
leukocytes and their relative pha- 
gocytic power, 599 
Eosinophile leukocytes in cases of 
pulmonary tuberculosis, 752 
Epilepsy, intranasal origin of, 151 
Epstein, A. A., ammonium oxalate in 
blood-culture technique, 424 
Eruptive sore throat, 775 
Erysipelas, nasal disease a cause of, 152 
opsonic index in, 728 
treatment of, 295 
Erythema nodosum, peculiar outbreak 
of, 611 
Erythematous lupus and tuberculous 
lupus, association of, 924 
Eshner, A. A., relations between dia- 
betes and pregnancy, 375 
Estimation of the functional power of 
the cardiovascular apparatus, 491 
Exophthalmic goitre, observations on 
metabolism in, 
treatment of, 609 
Experimental production of atypical 
epithelial growth and the origin 
of malignant tumors, 311 
substitution for mesentery, 448 
Eye, so-called rheumatic diseases of, 
466 


Fasyan, M., studies on arteriosclerosis, 
with special reference to the radial 
artery, 811 

Factors influencing the early diagnosis 
of gastric carcinoma, 517 


examination of, for occult 


Forchheimer, F., chronic intestinal 


auto-intoxication, 70 
Forearm, suppuration of, 757 


| 
blood, 506 
Fevers, long-continued, study of, 644 
Fibula, dislocation of upper end_of, 605 
Fistule, internal intestinal, 755 : 
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7. N. B., benign stenosis of py- 

oris, 

Fractures, operative treatment of, 603 

Full-term pregnancy in a bicornate 
uterus, 464 


G 


GALLSTONES, prevention of formation 
of, 294 
Gangrenous herniz, treatment of, 289 
Gastrectomy, 450 
Gastric and duodenal ulcer, surgery 
of, 449 
carcinoma, 517 
ulcer, medical vs. surgical treat- 
ment of, 781, 805 
Gastromotor insufficiency due to peri- 
astric and duodenal adhesions, 625 
Gelatin in melena neonatorum, 607 
—" female, plastic operations on, 
63 
Genito-urinary tuberculosis, treatment 
of, with Koch’s tuberculin, 920 
George, A. W., study of normal living 
anatomy in early life, 417 
Gestation, early tubal, 613 
Glaucoma, chronic, iridectomy in treat- 
ment of, 465 
Goddard, S. W., pyelonephrosis of a 
supernumerary kidney, 398 
Goitre removed under cocaine anes- 
thesia, 293 
surgical treatment of, 183 
Goldwater, S. S., dispensary ideals, 313 
Goodman, E. H., examination of feces 
for occult blood, 506 
Gordon, A., anatomical proof of the 
value of the paradoxical reflex, 271 
Gout, acute, Bier’s hyperemia in, 607 
subacute and chronic, treatment 
of, 144 
Green urine, 595 
Grocco’s sign, 579 
Gumma at bifurcation of bronchi, 777 
“— wounds of abdomen, care of, 


Harr, knotting of, 457 
Halsted, W. hypoparathyreosis, 
status parathyreoprivus, and trans- 
ntation of the parathyroid glands, 


8., typhoid fever in 


Hand, suppuration of, 757 

Hay fever, thyroid extract in, 454 

Heart beat, myogenic theory of, 285 
clot in pneumonia, 350 
dilatation of, 675 
disease, organic, spleen in, 754 
in late childhood, 80 


ee of acute failure of, 
53 


valvular disease of, 916 
Helminthiasis, urinary sign of, 144 
Hematocele, formation of, 304 
Hemoptysis, amyl nitrite in, 450 

treatment of, 906 
Hemorrhage, postpartum, 146 

uterine, 148 
Hemorrhages in Bright’s disease, 709 

renal, in nephritis, 283 
Henderson, V. fe, resume of the 

physiology of the kidney, 683 
Hepatic metabolism of uric acid, 440 
Heredity in myopia, 464 
Hermetic suture of bladder by de- 

tachment and turning in of the 

mucosa, 135 
Hernia, cerebral, 915 
Herniz, abdominal, 290 

gangrenous, treatment of, 289 

obturator, operation in, 445 
Hill, W. H. P., bacterial inoculation in 

the treatment of localized infections, 


35 
Hirsch, J. L., pancreatic lithiasis, 
with chronic interstitial pancreatitis, 
followed by diabetes mellitus, 543 
Hydrocele, cure of, by extraserous 
transposition of testicle, 135 
Hydrotherapeutics of mucous colitis, 
910 


Hyo-thyro-epiglottic region, surgical 
anatomy of, 909 

Hyperkeratosis of tonsils, 775 

Hyperpyrexia, 610 

Hyperthyroidism, 390 

Hypoparathyreosis, 1 

Hypothyroidcea or myxcedema, incom- 
plete and complete, 859 


I 


ILLUMINATING gas poisoning, treat- 
ment of, 500 

Impaired resonance behind and be- 
neath the inner third of the clavicle 
in normal children, 457 

Improved methods in the successful 
operative treatment of cleft palate, 


8 

Incomplete and complete hypothy- 
roidcea or myxcedema, 859 

Increased portal pressure in portal 
cirrhosis, cause of, 1 

Infancy and childhood, convulsions in, 
458 


Infantile atrophy, primary, 562 
diarrhoea, treatment of, 294 
mortality and goat’s milk, 926 

Infection of ovarian cyst with Eberth’s 

bacillus, 150 
Inflammatory diseases of adnexa, treat- 


stab wounds of, 139 


ment of,¥149 
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INDEX 


Influence of subcutaneous injection of 
liver extract upon the hepatic 
metabolism of uric acid, 440 

of tuberculous ancestry on the 


prognosis in pulmonary tuber- 


culosis, 222 
Injection of human leukolytic serum 
in a case of leukemia, 155 
Injuries to bladder, 304 
Innervation of uterus, 302 
Inoculation, bacterial, in the treatment 
of localized infections, 35 
Interauricular insufficiency, 443 
Interpretation of the pulsations in the 
jugular veins, 12 
Interstitial pancreatitis, chronic, 
543 
— chronic, auto-intoxication, 
0 


dyspepsia, true, 657 
fistule, internal, 755 


obstruction due to parametritis, | 
149 


suture, technique of, 139 
tuberculosis, primary, in a nursing 
baby, 298 
Intestine, small, volvulus of, 909 
Intra-abdominal suppuration, 
sided, 482 

Intraligamentary cysts, 151 

+ going to full term, 


left- 


Intranasal origin of epilepsy, 151 
Intratracheal treatment in pulmonary 
tuberculosis, 297 
Intussusception, acute, in adults, 
841 
Todides in cardiac conditions, 452 
Irritation of inflamed pleura, 868 
Itching, pre-icteric, 753 
treatment of, 911 


Jevurre, S. E., signs of predementia 
precox, their significance and peda- 
gogic prophylaxis, 157 

Joint ankylosis, treatment of, by 
eens of plates of cartilage, 
37 

Jugular veins, pulsations in, 12 


K 


KEPHALDOL, a new antipyretic and 
analgesic, 451 

Kidney, complete rupture of, 137 
physiology of, 683 
supernumerary, 398 
tuberculosis of, 136 

Kidneys disease: of, 467, 923 
polycystic disease of, 908 

Knotting of hair, 457 
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L 
Lagor, analgesic during, 147 
exciting cause of, 147 
obstructed by osteosarcoma of 
pelvis, 146 
‘Lambert, S. W., benign stenosis of 
| pylorus, 335 
| Laparotomy for retroflexion with preg- 
| nancy, 305 
Laryngeal stridor, congenital, 242 
| Larynx, carcinoma of, 777 
Latent and recurrent malarial infec- 
tions, 439 
Left-sided intra-abdominal suppura- 
tion, 482 
Lenhart, C., treatment of illuminating 
gas poisoning by the direct transfu- 


sion of blood, 500 
Lerche, W., diffuse dilatation of 
cesophagus without anatomical 
stenosis, 528 
in, 141 


| Leukemia, radiotherap 
| Leukolytie action of blood serum in 
cases of leukemia 
treated with z- 
rays and injection 
of human leuko- 
lytic serum in a 
case of leukemia, 
596 
of cases of leukemia 
treated with 
rays, 155 
Lewis, D. D., observations upon certain 
| blood-pressure-lowering reflexes that 
| arise from irritation of the inflamed 
pleura, 868 
Liver in eclampsia, changes in, 624 
pathology of, in cardiac disease, 
154 


Long-continued fevers, 644 

Lymphatic glands in pregnancy, 768 

Lymphocytoma, case of, involving 
the thoracic duct, 634 

Lymphoid vegetations, resorption of, 
776 


Lung, rupture of, without fracture of 
‘a rib, 446 


MacKenzin, J., interpretation of the 
pulsations in the jugular veins, 12 
McKee, H., a clinical study of five 
hundred cases of conjunctivitis, 716 

Magenta urine, 595 

Malarial infections, latent and recur- 
rent, 439 

Malignant chorioepithelioma, 771 

tumors, origin of, 311 

Maniacal chorea, 459 

Marine climates in treatment of tuber- 
culosis, 597 

Maxillary sinus, cancer of, 153 
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Meat diet, influence of, upon fertility 
and upon lactation, 146 

Medical vs. surgical treatment of 

tric ulcer, 781, 805 

Melena neonatorum, gelatin in, 607 

Membranes, retention of, through the 
presence of submucous fibroid, 301 

Menstruation without ovaries, 921 

Mercurial stomatitis, 142 

Mesentery, experimental substitution 
for, 448 

Mesocolic route, 757 

Metabolism, sodium chloride, 284 

Method of obtaining cultures from 
human blood, 865 

Methylthionine hydrochloride in mer- 
curial stomatitis, 142 

mapemee into bladder of an artery- 
clamp left in the abdominal cavity, 
920 

Milk, modified, caloric value of, 299 

sterilized, detection of, 467 

Mitral valve, tumor of, 576 

Moffitt, H. C., contribution to the 
study of long-continued fevers, 644 

Mole, tubular, 919 

Moles, origin and structure of, 307 

Morbus cordis, 766 

Mouth disinfection in the prophylaxis 

and treatment of pneumonia, 
1 


mphigus, 152 
volitie, hydrotherapeutics of, 
910 
Multiple neuritis in children, 460 
ovarian cyst, 774 
Munro, J. C., pyelone-hrosis of a 
kidney, 398 
Muscles and nerves of arteries, func- 
tions of, 132 
Muscular torticollis, treatment of, 292 
wryneck, treatment of, 292 
Musser, J. H., medical vs. surgical 
treatment of gastric ulcer, 781 
Myogenic theory of heart beat, 285 
Myoma operations, results of, 306 
Myopia, ww in, 464 
Myxosarcoma of pharynx, 776 


Narcosis, veronal-chloroform, 138 
Nasal disease a main cause of facial 
erysipelas, 152 
septum, tuberculoma of, 777 
Neoplasms, malignant, action of ra- 
dium on, 309 
wy for rupture of kidney, 
37 


Nephritis, origin of renal hemorrhages 


in, 
renal decapsulation in, 456 
scarlatinal, 143 


toxic, 778 


Nerve anastomosis, 408 
electric and x-ray treatment 
of, 4 
of sciatic nerve due to pressure 
of a dermatoleiomyoma, 602 
Neuritis, multiple, in children, 460 
Normal living anatomy in early life, 
study of, 417 


OssTETRIC paralysis, 93 
Obturator hernie, operation in, 445 
a tuberculosis, tuberculin in, 452 
phagoscopy, 776 
(Esophagus, diffuse dilatation of, 528 
stricture of, 776 
Ophthalmia in infancy, 914 
Ophthaimic affections, diseases of ac- 
cessory sinuses in, 153 
Ophthalmoplegia, chronic external, 268 
Opium, use of, in acute disease, 453 
Opsonic index and the antipneumo- 
coccal power of the blood in 
pneumonia, 130 
in diabetes mellitus, 57 
in erysipelas and its relation 
to treatment by inoculation 
of killed streptococci, 728 
value of, in treatment of dis- 
ease, 141 
therapy in skin diseases, 912 
Opsonins and the specific treatment 
of tuberculosis, 608 
and their relation to the treatment 
of bacterial infection, 453 
in paroxysmal hemoglobinuria, 751 
Orthopneea, causes of, 133 
Osteosarcoma of pelvis, 146 
Otitic brain abscess, 692 
Ovary, formation of decidua in, 301 
illary tumors of, 150 
Ovarian cyst, infection of, with 
berth’s bacillus, 150 
multiple, 774 
cystoma, fusion of, with the 
uterus, 149 
Oxygen gas, insufflation of, under 
pressure in treatment of empyema 
= sinusitis of maxillary antrum, 
53 


P 


Paag, H. F., acute intussusception in 
the adult, 841 

Pancreas, a complex hemolysis of, 780 

Pancreatectomy, technique of, 756 

Pancreatic lithiasis, 543 

Pancreatitis, acute, 596 

Papillary tumors of ovary, 150 

Paradoxical reflex, anatomical proof of 
value of, 271 
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Paralysis, obstetric, 93 

Parametritis, intestinal obstruction due 
to, 149 

Parathyreoprivus, 1 

Parathyroid glands, 
of, 1 

Paraoxysmal hemoglobinuria, opsonins 
in, 751 

Paroxysmal tachycardia, 283, 662 

Parturient and puerperal cases, results 
of active interference in treatment 
of, 145 

Patella, suture of, 604 

Pelvic floor, care of, 146 

Pelvis, osteosarcoma of, 146 

Pemphigus of mouth and pharynx, 152 

Perborates in treatment of diseases of 
skin, 308 

Perforation of uterus, 920 

Perigastric and duodenal adhesions, 625 

Perineal extirpation of cancers of the 
anus and rectum, 447 

Perineum, care of, 146 

Peritoneal affections, nuclein in treat- 

ment of, 912 
cavity, absorption from, 623 

Phagocytosis of erythrocytes and the 
question of opsonins in paroxysmal 
hemoglobinuria, 751 

Pharynx, myxosarcoma of, 776 


page of, 152 


transplantation 


tuberculous growth of, 776 
Se of kidney, resume of, 683 
Pitfield, R. L., incomplete and com- 


hypothyroidcwa or myxcedema, 
59 


Placenta previa, 302 : 
circumvalata and marginata, 148 
Plastic operations on the female gen- 
italia, 263 
Pleura, irritation of inflamed, 868 
Pleural pressure after death from tu- 
berculosis, 411 
Pneumococci and streptococci, differ- 
ential diagnosis between, 311 
Pneumonia, blood in, 130 
calcium salts as a stimulant in, 297 
heart clot in, 350 
treatment of, 129 
Pneumonias of children, creosote car- 
bonate in, 297 
Pneumothorax and acute hemoptysis 
in children, 612 
Poisoning by illuminating gas, treat- 
ment of, 500 
by saccharin, 467 
by wood alcohol, 466 
Posey, W. C., chronic external ophthal- 
moplegia, 268 
Posterior median pleural boundary, 
579 


Postpartum hemorrhage, 146 

Pottenger, F. M., relative value of 
high and of low altitude in the 
treatment of tuberculosis, 371 
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Potts, B. H., difficulties in the diag- 
nosis of brain abscess, 113 
Pre-dementia preecox, signs of, 157 
Pregnancy, effect of hemorrhage upon, 
302 
Pre-icteric itching, 753 
full-term, in a bicornate uterus, 464 
lymphatic glands in, 768 
tubal, 774 
Pressure on trachea, case of, 291 
Prolapse of rectum in children, 916 
operations, statistics of, 922 
Prostate, sarcoma of, 448 
Pulmonary tuberculosis, auscultatory 
ratios in, 905 
influence of tuberculous ancestry 
on the prognosis in, 222 
Pulsations in jugular veins, 12 
Purple urine, 595 
Purpura of children, 914 
of a supernumerary 
kidney, 398 
Pylorus, benign stenosis of, 335 
Pyocynase, bactericidal action of, 778 


Q 
QuininE phytinate, 454 


R 
RADIOTHERAPEUTICS 
306 


Radiotherapy in leukemia, 141 
in tinea, 452 
Radium, action of, on malignant neo- 
plasms, 309 
Ravenel, M. P., etiology of tuber- 
culosis, 469 
Reardon, T. J., congenital laryngeal 
stridor, 242 : 
Rectum, cancer of, 447 
Red urine, 595 
Reik, H. O., tympanomastoid exentera- 
tion in treatment of suppurative 
otitis media, 253 
Renal decapsulation in nephritis, 456 
heciewcansie in nephritis, origin of, 
283 


of ringworm, 


Resonance, impaired, 457 
Retropharyngeal abscess, 915 
Retroversion of gravid uterus, urinary 
troubles in, 291 
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Digestive Tract, 281 
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Diseases, 431 

Hill, Normal Histology and Or- 
ganography, 282 

Howe, Muscles of the Eye, 437 

Jackson, Diseases of the Eye, 749 

Jackson, Tropical Medicine, 900 

Jewett, Essentials of Obstetrics, 
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Jowett, Notes on Blood-serum 
Therapy, 436 
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Surgery, 896 

Luckett, Paraffin in Surgery, 125 

McConnel, Manual of Pathology, 


433 
McFarland, Pathogenic Bacteria, 
748 


Meigs, Study of Human Blood- 
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121 


Mendel, Text-book of Psychiatry, 
433 


Osler, Modern Medicine, 118 
Paul, Nursing in the Acute Infec- 
tious Diseases, 899 
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899 
Pusey, Principles and Practice of 
Dermatology, 591 
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899 
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898 
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Methods, 896 

Starke, Alcohol: the Sanction for 
its Use, 128 
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vous Diseases, 274 
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Stevens, Treatise on the Motor 
Apparatus of the Eyes, 438 

Stoney, Materia Medica for Nurses, 
899 


Sutton, Tumors, Innocent and 
Malignant, 432 
Von Noorden, Metabolism in Prac- 
tical Medicine, 127 
Webster, Diseases of Women, 275 
Whitfield, Handbook of Skin Dis- 
eases and their Treatment, 435 
Reynolds, E., causes and treatment 
of sterility in women, 209 
Rheumatic conditions, aspirin and 
sodium salicylate in, 764 
diseases of eye, 466 
ag syphilis of, 776 
Richards, F. H., tendon transplanta- 
tion and nerve anastomosis, 403 
Riesman, D., hemorrhages in the course 
of Bright’s disease, with especial ref- 
erence to the occurrence of a hemor- 
rhagic diathesis of a nephritic origin, 
709 
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NEW EDITION. 


H. ar e’ S P rac tice. ENLARGED AND THOROUGHLY REVISED. 


JUST READY. 
A Text-Book of the Practice of Medicine. For Students and Practitioners. 
By Hosart Amory Hare, M.D., B.Sc., Professor of Therapeutics and 
Materia Medica in the Jefferson Medical College of Philadelphia; Lau- 
reate of the Royal Academy of Medicine in Belgium and of the Medical 
Society of London. New (2d) edition. - Octavo, 1,132 pages, with 131 
engravings and 11 full-page plates in colors and monochrome. Cloth, 
$5.00, net; leather, $6.00, net; half morocco, $6.50, net. 

This volume, prepared for the physician and student of medicine, embodies the 
experience of twenty-two years of active hospital and private practice, during which 
time the author has been constantly engaged in teaching clinical medicine and therapeu- 
tics. He has attempted to present the facts which the practitioner needs, and which 
the student must thoroughly grasp if he is to be successful in gaining his‘ degree and 
practising his art. Particular pains have been taken to present methods of treatment 
clearly, and in such a way that they may be put in practice. In this new edition great 


care has been taken to embody the latest views that have received general acceptance 
as being scientifically and clinically correct. 


Hardaway and Grindon’s Cutaneous 
Th t 7 NEW WORK. 
erapeutics. 
A Handbook of Cutaneous Therapeutics. By W. A. Harpaway, A.M., 
M.D., Professor of Diseases of the Skin and Syphilis, and JosErx 
Grinpon, Ph.B., M.D., Professor of Clinical Dermatology and Syphilis, 
in the Washington University, St. Louis, Mo. 12mo., 608 pages. Cloth, 
$2.75, net. 
By concentrating attention upon diagnosis and treatment, the two eminent authors 
have been able to cover the whole practical side of dermatology in an exceedingly 
comprehensive volume of moderate size. They have written for the general practi- 
tioner, who must treat a class of cases often considered difficult and obstinate. The thera- 
peutical sections are abundant and place at the reader's command means and methods 
easily accessible. At the end of many of the chapters are given carefully-seleeted 


formulas in addition to those in the text. The foregoing characteristics will also 
render the volume particularly suitable as a text-book in the majority of college courses, 


9 le 
Treves’ Surgical Anatomy. ‘JUST READY. 
Surgical Applied Anatomy. By Sir Freperick Treves, F.R.C.S., Ser- 

geant-Surgeon to H. M. the King. New (5th) edition, thoroughly 
revised by ArtHur Keiru, M.D., F.R.C.S. 12mo., 640 pages, with 


107 illustrations, of which 41 are in colors. Cloth, $2.25, net. 

In this work one of the world’s foremost teachers, surgeons and anatomists has 
presented in clear and vivid style those facts and details in anatomy which underlie the 
whole field of modern operative surgery. -It serves a double purpose as an unexcelled 
text-book for completing the anatomical course, and as a convenient reminder for the 
general practitioner or surgeon before operating. This new edition, just off the press, 
has been thoroughly revised and considerably enlarged both in text and illustrations. 


+ 
Ruddiman’s Materia Medica. JUST READY. 
A Manual of Materia Medica. For Students of Pharmacy. By E. A. 

RuppiMaNn, Ph.C., Ph.M., M.D., Professor of Pharmacy and Materia 
Medica, Department of Pharmacy, Vanderbilt University, Nashville. 
I2mo., 453 pages. Cloth, $2.25, net. 
This text-book, written by an eminent teacher, succinctly covers one of the three 
main departments of the pharmaceutical curriculum, pharmacognosy, the knowledge of 


drugs, including their origin, description, properties, and uses. It is clear, systematic 
and thorough. 
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NEW WORK. JUST READY. 


Edwards’ Practiceof Medicine. 


A Treatise on the Principles and Practice of Medicine. By Artuur 
R. Epwarps, M.D., Professor of the Principles and Practice of Medicine 
and Clinical Medicine in Northwestern University Medical School, 
Chicago. Octavo, 1328 pages, with 101 engravings and 19 full-page 
plates in colors and monochrome. Cloth, $5.50, net; leather, $6.50, net. 


Systematic and authoritative, this new work covers the whole field of Practice with 
reat clearness and directness. It devotes adequate attention to theory and principles, 
ut never loses sight of the main objective of all medical science, namely, its application 

to the cure of disease. Space is therefore found for unusually full and definite thera- 
peutical recommendations. The volume is the product of immense labor and wide 
clinical experience. 


NEW (12th) EDITION. THOROUGHLY REVISED. JUST READY. 


Hare’s Therapeutics. 


A Text-Book of Practical Therapeutics. With Especial Reference to the 
Application of Remedial Measures to Disease and their Employment 
upon a Rational Basis. By Hosparr Amory Hare, M.D., Professor of 
Therapeutics and Materia Medica in the Jefferson Medical College of 
Philadelphia. New (12th) edition, thoroughly revised. Octavo, 939 
pages, with 114 engravings and 4 full-page colored plates. Cloth, $4.00, 
net; leather, $5.00, net; half morocco, $5.50, net. 

The demand for successive editions of this book is the best evidence of its adapta- 
tion to the needs of all classes of readers, including practitioners as well as students. 
This new edition is the second since the publication of the new U. S. Pharmacopeeia, 
and accordingly not only represents that standard, but also the latest changes therein. 
Hare’s Therapeutics is divided into two Parts, the first dealing with Drugs and Non- 
medicinal Remedies, and the second with Diseases and the best methods of treatment. 
Both Parts are arranged alphabetically and fully cross-referenced, so that all informa- 


tion on any topic is immediately at command. The plan of the work is ingenious and 
“its execution practical and authoritative in the highest degree. 


* e NEW (3d) EDITION. 
Jewett’s Obstetrics, 
The Practice of Obstetrics. By American Authors. Edited by CHARLES 

Jewett, M.D., Professor of Obstetrics in the Long Island College Hos- 
pital, Brooklyn, N. Y. In one handsome octavo volume of 820 pages, 
with 484 engravings in black and colors and 36 full*page colored plates. 
Cloth, $5.00, net; leather, $6.00, net. 


Composite works, if properly planned and edited, possess the homogeneity and 
completeness of the product of a single mind, and the added advantage of a higher and 
more uniform level of authority. The early mortality among them has often been noted, 
and is probably accounted for by the lack of one or more of these qualities. The prin- 
ciple, however, is correct, and is justified in the few examples which show strong via- 
bility, such as the Obstetrics edited by Professor Jewett. Practitioners, teachers, and 
students have so approved of it that successive editions have been demanded. In 
this new one, fresh from the press, authors and editor have again brought every page 
abreast of the latest date, both in its clear text and its abundant and instructive illus- 
trations. 


Lea Brothers & Co. 


as. 
3 
: 
a 


Anatomy, Descriptive and Surgical. By Henry Gray,-F.R.S., Late 
Lecturer on Anatomy at St. George’s Hospital, London. New American 
edition, enlarged and thoroughly revised, by J. CHatmers Da Costa, 
M.D., Professor of Surgery and Clinical Surgery in the Jefferson 
Medical College, Philadelphia, and a corps of special assistants. Im- 
perial octavo, 1600 pages, with 1132 large and elaborate engravings. 
Price, with illustrations in color, cloth, $6.00, net; leather, $7.00, net. 
With illustrations in black, cloth, $5.50, net ;-leather, $6.50, net. 


Gray unites a thorough text on descriptive and surgical anatomy with the most 
elaborate series of illustrations ever published, so that this single volume answers all 
the needs of students in the class-room or at the dissecting table, and likewise serves 
as a complete reference on applied anatomy for the physician and surgeon. ‘The 
illustrations are so large that the names of the parts have been engraved upon them, 
whereby their nomenclature, position, extent and relations are learned at a glance, 
an advantage of the utmost importance when contrasted with the difficulties inseparable 
from the common and cheaper method of reference lines and letters. Colors are abun- 
dantly used to show muscle-insertions, veins, arteries, lymphatics and nerves. The 
peculiar clearness of its text combined with its complete and vivid illustrations renders 
Gray the easiest book from which to teach, to learn, to qualify for collegiate or State 
license examinations, or to prepare on anatomical points underlying medical or surgical 
practice. 


NEW (3d) EDITION. JUST READY. 


Simon’s Physiological Chemistry. 

A Text-Book of Physiological Chemistry. For Students of Medicine and 
Physicians. By CuHartes E. Simon, M.D., Professor of Clinical 
Pathology, Baltimore Medical College. New (3d) edition, thoroughly 
revised. Octavo, 490 pages. Cloth, $3.25, net. 


Professor Simon has written for students and for practitioners previously unfa- 
miliar with this subject, and has devoted his space to ascertained facts and their bear- 
ing on medicine. First, the origin and nature of the three great classes of food-stuffs 
are considered, with the most important products of their decomposition. The second 
section deals with digestion, resorption and excretion. This leads to the chemistry of 
the elementary tissues and of the various organs, the specific products of their activity 
and their relation to physiological function. Tests are given for normal and abnormal 
secretions. The various methods are described in detail, and practical exercises are 
given as a guide to experiments. In this new edition the work has again been thor- 
oughly revised to represent the most advanced position of one of the most important 
branches of modern medicine. 


SECOND EDITION. 
Koplik on Children. THOROUGHLY REVISED. 
A Treatise on Diseases of Infancy and Childhood. For Students and Prac- 

titioners of Medicine. By Henry Kopuix, M. D., Pediatrist to the Mt. 
Sinai Hospital, formerly Attending Physician to the Good Samaritan 
Hospital,, etc., New York. Second edition, thoroughly _ revised. 
Octavo, 885 pages, with 184 engravings and 32 plates in colors and 
monochrome. Cloth, $5.00, net; leather, $6.00, net. 

A full, authoritative and well-balanced presentation of the world’s most advanced 
knowledge in pediatrics, written for both students and practitioners. Sufficient space is 
devoted to etiology and pathology, leading up to full consideration of the more directly 
practical subjects of diagnosis, including differentiation, and treatment. The author’s 
wide clinical experience is obvious in his thorough and definite therapy. His new edition 
has been revised and rewritten with a resultant increase of over 200 pages. The sec- 
tion on infant-feeding gives the latest information on a most important subject in a 


manner that is simple and readily put into practice. The engravings, mostly original, 
include many typical portraits of disease. 
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Simon’s Clinical Diagnosis. 

A Manual of Clinical Diagnosis by Microscopic and Chemical Methods. 
For Students, Hospital Physicians and Practitioners. By CHaAries E. 
Simon, M.D., Professor of Clinical Pathology, Baltimore Medical Col- 
lege. New (6th) edition, thoroughly revised. Octavo, 682 pages, with 
177 engravings and 24 colored plates. Cloth, $4.00, net. 


Professor Simon’s work is most comprehensive, both in contents and range of 
usefulness, as it covers the entire subject of microscopic and chemical diagnosis, and 
handles it in a manner answering all needs of students and practitioners. The author’s 
long experience in teaching as well as in clinical work has enabled him to know the 
needs of all classes of readers and to select from the multiplicity of methods those 
which are simplest and most certain. Everything is presented with all necessary in- 
structions. A work of this character has become essential in the curriculum as well as 
in the equipment for practice. Only by use of these accurate modern methods can 
doubt be eliminated from diagnosis, an obvious prerequisite to successful treatment. 
In revising his work for this new edition the author has brought it thoroughly to date, 
as shown by his new chapter on the Opsonins, in which this most important subject 
-has been clearly and simply presented, with full working details. The interpretation of 
laboratory findings and their significance in practical medicine has received careful at- 
tention. Fully illustrated in black and colors. 


THE PRACTITIONERS’ LIBRARY 


Gynecology, Obstetrics ana Pediatrics 


Edited by Editedby Edited by 
a S ‘J. Wesley Bovée, M.D. Reuben Peterson, M.D. W. Lester Carr, M.D. 
i. Washington. Ann Arbor, Mich. New York. 
836 pages, 382 engravings, 1087 pages, 523 engravin, 1014 pages, 199 engravings 
plates, mostly 30 plates, entered 32 plates, mostly colored. 


Price per single volume : Cloth, $6.00, ef ; leather, $7.00, met ; half-morocco, $8.00, et. 
Price of any two volumes : Cloth, $11.00, me/ ; leather, $13.00, me? ; half-morocco, $15.00, me/. 
Price of the three volumes: Cloth. $15.00, met ; leather, $18.00, me? ; half-morocco, $21.00, met. 


A new and complete practical Library on three closely-related and major specialties, 
in original contributions by eminent American and English authorities. Each writer 
has presented the most advanced knowledge of established value, and has included his 
own observations of disease and the therapeutic measures which have resulted in the 
greatest success. This adds to each contribution a personal element of obvious value, 
as the authors are, without exception, clinicians and teachers of wide experience. 
Abundant engravings and full-page plates illuminate the text, the facilities at command 
of the Editors having enabled them to secure photographs and drawings exhibiting any 
point desired. Though it is manifestly to the advantage of every physician to have 
this whole Library at hand, the volumes are sold separately for the convenience of those 
pre ae in the individual specialties. Full prospectus free to those desiring further 
particulars. 


Musser’s Diagnosis. FIFTH EDITION. 


A Practical Treatise on Medical Diagnosis. For the Use of Students and 
Physicians. By Joun H. Musser, M.D., Professor of Clinical Medi- 
cine, University of Pennsylvania, Philadelphia. Fifth edition, thor- 
oughly revised and rewritten. Octavo, 1213 pages, 395 engravings, 63 
full-page colored plates. Cloth, $6.50, net; leather, $7.50, met. 


This standard and authoritative work by a master clinician places the diagnosis of 
every disease at its reader’s command. All branches of the art are systematically 
explained. Comprehensive in its sweep, it is also detailed, precise and accurate, 
It has become an aphorism with practitioners that “everything in diagnosis is in 
Musser.” It is lavishly illustrated with pertinent engravings and plates. With this 
single volume, the physician and student are well equipped on a fundamental subject 
essential to successful practice. 
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Starr on Nervous Diseases. 


Organic and Functional Nervous Diseases. By M. AtLen Starr, M.D., 
Professor of Neurology in the College of Physicians and Surgeons, 
New York. Octavo, 824 pages, with 284 engravings and 26 plates in 
colors. Cloth, $6.00, net; leather, $7.00, net; half-morocco, $7.50, net. 


The author’s object has been to make clear, both to students and _practi- 
tioners, the pathology, diagnosis and differentiation of nervous diseases, and to 
put before them, in a definite manner and with full detail, the appropriate therapy and 
its results. The instructions for management are conservative and practical. Typical 
cases are freely given, with comments, forming easily recognizable clinical pictures. 
The early demand for a new edition has enabled the author not only to revise it, but 
also to add the Functional Diseases, so that the work now covers the entire field of 
practical neurology, medical and surgical. The illustrations and colored plates include 
many characteristic photographs of the various diseases. 


NEW (gth) AND REVISED EDITION. JUST READY. 


Stimson on Fractures and Dislocations. 


A Treatise on Fractures and Dislocations. By Lewis A. Stimson, B.A., 
M.D., Professor of Surgery in Cornell University Medical College, 
New York. New (5th) edition, thoroughly revised. Octavo, 850 pages, 
with 353 engravings and 52 full-page plates. Cloth, $5.00, net; leather, 
$6.00, net; half morocco, $6.50, net. 

Dr. Stimson’s work is the standard accepted by the medical profession and the 
courts. In this single volume the two cognate subjects of fractures and dislocations 
are completely covered, including every known form of these lesions. Clear, practical, 
and based on unequalled experience, this work may be trusted as a safe counsellor. 


This new edition has been revised and rewritten to represent the latest knowledge and 
the best operative methods. 


Harrington’s Practical Hygiene. : 


A Manual of Practical Hygiene. For Students, Physicians and Medical 
Officers. By Cartes Harrincton, M.D., Professor of Hygiene in 
Harvard University Medical School, Boston. Third edition, revised 
and enlarged. Octavo, 793 pages, with 118 engravings and 12 plates. 
Cloth, $4.25, net. 

Professor Harrington deals fully with every phase of Hygiene and Sanitation. 

Answering all needs of students, physicians and health officers, and accepted as the 

leading authority, this work has rapidly come to its third edition. The author has thor- 


oughly revised it, incorporating all that is new and eliminating anything obsolete, so 
that it represents the subject in its latest development. 


Findley’s Gynecological DiagnoSIS. iii 
The Diagnosis of Diseases of Women. A Treatise for Students and Practi- 

tioners. By PALMER Finpxey, B.S., M.D., Professor of Gynecology in 
the University of Nebraska. Second edition, enlarged and thoroughly 
revised. Octavo, 588 pages, with 222 engravings and 59 plates in colors 
and monochrome. Cloth, $4.75, net. 

The first and only work in English fully covering the diagnosis of all gynecological 
diseases, the indispensable basis of their successful treatment. General methods of 
examination, use of instruments, the clinical indications of morbid anatomy, blood 
conditions, and gynecological bacteriology, are considered at the outset, preparing the 
way for the special chapters on diseases of the pelvic organs, including the urinary 
system. Its great value, both as a text-book for students and a guide for practitioners, 
led to the early exhaustion of the first edition. The thorough revision of this new 
edition is shown in an increase of 100 pages and the addition of many new and original 
plates and engravings to its elaborate series of illustrations. 
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Adopted by the U. S. Government. 
The Latest Dispensatory Covering the New U. S. Pharmacopeia—New Printing. 
Just Ready, Containing Changes in the U. S. P. to June, 1907. 


The National Standard Dispensatory. 


Containing the Natural History, Chemistry, Pharmacy, Actions, and Uses 
- of Medicines, including those recognized in the Pharmacopceias of the 
United States, Great Britain and Germany, with many references to 
other Foreign Pharmacopeeias. In accordance with the Eighth Decen- 
nial Revision of the U. S. Pharmacopceia, by authorization of the 
Convention. By Hosarr Amory Hare, B.Sc., M.D., Professor of 
Therapeutics in the Jefferson Medical College of Philadelphia; 
CHARLES Caspari, Jr., Ph.G., Phar.D., Professor of Theoretical 
and Applied Pharmacy in the Maryland College of Pharmacy, 
Baltimore, and Henry H. Russy, M.D., Professor of Botany and 
Materia Medica, in the College of Pharmacy of the City of New York, 
Members of the Committee of Revision of the U.S. P. Imperial octavo, 
1860 pages, 478 engravings. Cloth, $7.25, net; full leather, $8.00, net; 
thumb-letter index, 50 cents extra. Descriptive specimen circular free. 


A complete alphabetic encyclopedia covering the whole range of modern pharma- 
cognosy, pharmacy and therapeutics. It not only contains the entire new U. S. Phar- 
macopeeia, with the necessary descriptions and explanations omitted from that brief 
official summary, but also considers unofficial drugs and preparations of established use. 
This practical work of the highest authority is essential to druggists, and of the utmost 
service to practitioners, especially to those who dispense. The abundant illustrations 
are largely original. Owing to the many changes in the official strength of drugs and 
preparations made in the new Pharmacopeeia, an undesirable risk attends the prescrip- 
tion of drugs according to the old and obsolete standard. Physicians and druggists can 
most safely and conveniently codperate by using the National Standard Dispensatory. 


9 FOURTH EDITION. 
Cushny’s Pharmacology. morovaniy 
A Text-Book of Pharmacology and Therapeutics; or, the Action of 
Drugs in Health and Disease. By ArtHur R. Cusuny, A.M., M.D., 
Professor of Pharmacology in University College, London; formerly 
Professor of Materia Medica and Therapeutics in the University of 
Michigan. Octavo, 752 pages, 52 engravings. Cloth, $3.75, net. 

This work substitutes reason for mere tradition. It is addressed directly to the 
gractical point—the action of drugs, and reaches it in every case by considering the 

ta developed. by experimental research and well-established clinical experience. It 
conveys a broad, rational, practical grasp of the subject. The wide and steadily increas- 
ing use of this book by students and practitioners alike is shown in the demand for 
four editions in seven years. This bespeaks both its value and the importance of the 
new departure in therapeutics expounded in its pages. The new edition has been revised 


to represent the latest U. S. Pharmacopceia and the most advanced knowledge through- 
out this broad domain. 


NEW THIRD EDITION. JUST READY. 


Schleif’s Mat. Med., Therapeutics, etc. 


Materia Medica, Therapeutics, Pharmacology, and Pharmacognosy, 
including Medical Pharmacy, Prescription Writing and Medical 
Latin. By Witiiam Ph.G., M.D., Demonstrator of Materia 
Medica and Medical Pharmacy in the University of Pennsylvania. 
Third edition, enlarged and thoroughly revised in accordance with the 
new United States Pharmacopoeia. 12mo., 470 pages. Cloth, $2.50, net. 
A comprehensive and concisé presentation of the whole range of subjects connecte? 


ith Materia Medica. An excellent text-book and condensed work of referenc:. 
Thoroughly revised to date and iri accordance with the new U. S. Pharmacopceia. 
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Dunglison’s Medical Dictionary. 


A Dictionary of Medical Science. Containing a full Explanation of the 
various Subjects and Terms of Anatomy, Physiology, Medical Chem- 
istry, Pharmacy, Pharmacology, Therapeutics, Medicine, Hygiene, 
Dietetics, Pathology, Surgery, Ophthalmology, Otology, Laryngology, 
Dermatology, Gynecology, Obstetrics, Pediatrics, Medical Jurispru- 
dence, Dentistry, Veterinary Science, etc., with Accentuation, Deriva- 
tion and Explanation. By Rosiey Duncuison, M.D. Revised and 
re-edited by THomas L. StepMan, M.D., Member of the N. Y. 
Academy of Medicine. Imperial octavo, 1212 pages, with 577 illustra- 
tions, including 84 full-page plates, mostly in colors. With thumb-letter 
index. Cloth, $8.00, net; leather, $9.00, net; half-morocco, $9.50, met. 

A universal dictionary of all the medical sciences in all their branches, conveying 
full information about every — word. In this latest (23d) edition Dunglison is 
again revised to date, and is now for the first time copiously illustrated. A good dic- 
tionary is the first necessity of the student and the constant elbow-book of the physi- 
cian. Dunglison answers all needs and is the highest authority. It is accurate, 


scholarly, complete, and encyclopedic in the fulness of its definitions. It is convenient 
in size and moderate in price. 


Dudley’s Gynecology. THOROUGHLY REVISED: 
A Treatise on the Principles and Practice of Gynecology. By E. C. 
Duptry, A.M., M.D., Professor of Gynecology in the Northwestern 
University Medical School, Chicago. Fourth edition, thoroughly 
revised. Octavo, 771 pages, with 419 original engravings, of which 50 
are in colors, and 18 colored plates. Cloth, $5.00, net; leather, $6.00, 
net; half morocco, $6.50, net. : 


This volume covers the entire field of gynecology, including pathology, diagnosis 
and treatment, both medical and surgical, in full detail. Sound and mature judgment 
based upon experience gives authority to every statement. Dr. Dudley has revised and 
rewritten his work in its fourth edition, adding about 300 new engravings and plates,: 
making the elaborate series entirely original. The major and minor operations recom- 
mended are illustrated, generally in their successive steps, so that surgical procedures 
can be learned in these pages as at a clinic from the initial incision to the last 
stitch. The surpassing merits of this book for all classes of readers have given it the 
leading place for students, gynecologists and general practitioners. 


Ewing on the Blood. SECOND EDITION.| 


The Clinical Pathology of the Blood. A Treatise on the General Principles 
and Special Applications of Hematology. By James Ewine, M.D., 
Professor of Pathology in Cornell University Medical College, New 
York City. Second edition, thoroughly revised. Octavo, 495 pages; 
with 43 engravings and 18 original plates in colors. Cloth, $3.50, net.; 


This subject of primary importance is thoroughly covered in Dr. Ewing’s authori+ 
tative volume, which clearly explains the technique of examining the blood, its chem- 
istry, morphology and physiology, and then fully considers each disease to which it is: 
liable, pointing out its clinical bearings. Answering every need of both students and. 
practitioners, the work quickly came to its second edition, enabling the author to 
subject it to a thorough revision representing the latést developments in its most) 
progressive department. 


Lea Brothers & Go. 
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The Physician of Many Years’ Experience 


Knows That, TO OBTAIN IMMEDIATE RESULTS 
there is no remedy like 


Syr. Hypophos. Co., Fellows 


Many MEDICAL JOURNALS specifically mention this 
Preparation as being of Sterling worth 


TRY IT AND PROVE THESE FACTS 


SPECIAL NOTE—Fellows’ Syrup is never sold in bulk. 
It can be obtained of Chemists and Pharmacists everywhere. 


NOTICE—CAUTION. 


The success of Fellows’ Syrup of Hypophosphites has tempted 
certain persons to offer imitations of it for sale. Mr. Fellows, who 
has examined samples of several of these, finds that no two of them 
are identical, and that all of them differ from the original in compo- 
sition, in freedom from acid reaction, in susceptibility to the effects 
of oxygen when exposed to light or heat, im the property of retain- 
ing the strychnine in solution, and in the medicinal effects. 

As these cheap and inefficient substitutes are frequently dis- 
pensed instead of the genuine preparation, physicians are earnestly 
requested, when prescribing the Syrup, to write ‘‘Syr. Hypophos. 
Fel 

As a further precaution, it is advisable that the syrup should be 
ordered in the original bottles ; the distinguishing marks which the 
bottles (and the wrappers surrounding them) bear, can then be 
examined, and the genuineness—or otherwise—of the contents 


thereby proved. 
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BOVININE 


_A Perfected Food. 


‘THE profession largely agree now that BOVININE as a 
food and tonic is highly indicated in typhoid fever, 
diphtheria, consumption, bronchitis, pneumonia, and all waist- 
BOVININE ing diseases and for feeble infants, nursing mothers, ‘nervous 
_prostration, overwork, general debility, etc. 
WHY? 
Because in disease ordinary foods. are not. assimilated, 
and mal-nutrition is the result of their use. BOVININE 


supplies every element of nutrition ready for assimilation 
producing no gastro-intestinal disturbance. : 


THE BOVININE COMPANY 


75 Weet Houston St., New York Gity 


Ite formula ie published. 
It fe strictly ethical. 
It fe scientifically prepared. 


NEW EDITION. JUST RBADY. 
9 , 4 

Whitman’s Orthopedic Surgery. 

A Treatise on Orthopedic Surgery. By Roya Wurman, M.D., Instructor 
in Orthopedic Surgery in the College of Physicians and Surgeons, New 
York. Third edition, enlarged and thoroughly revised. Octavo, 871 
pages, with 554 illustrations, mostly original.. Cloth, $5.50 net. 

Dr. Whitman has written not only for students, surgeons and specialists, but also 
for the general practitioner, Accordingly he gives the methods of examination, the 
symptoms and their significance, the causes and effécts, and the special measures, medi- 
cal, operative, instrumental or preventive, which have shown the best results. Every 
deformity to which the human body is liable is covered in this volume, practically and 
authoritatively. Dr. Whitman has introduced pertinent illustrations with profusion, 
selecting them mage from his own collection of original photographs. The new edition 


has been thoroughly revised to the latest date, with considerable enlargement both in 
text and engravings. 


9 ° NEW (4th) AND REVISED EDITION. 
Egbert’s Hygiene. 
A Manual of Hygiene and Sanitation. By Seneca. Ecpert,, M.D., 

. Professor:of Hygiene in the Medico-Chirurgical College, Philadelphia. 

New (4th) edition, thoroughly revised. 12mo., 498 pages, with 93 
illustrations. Cloth, $2.25, net. 

A comprehensive, authoritative and practical prveeetetion of modern knowledge 
upon the preservation of individual and public health. Personal, school, communal and 
military hygiene, as well as quarantine‘and sanitation, are considered in ‘clear and plain 
language. he book is therefore suitable for the layman, teacher, medical studen 
health officer and physician. Its wide adaptation is shown in the demand for repeat 


‘editions. In this new and thorough revision, just from the press, the author has 
again brought the book abreast of the latest dévelopments. 


Lea Brothers & Co. 
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New York Post-Graduate Medical Schoo! 
| and Hospital 


SECOND AVENUE AND TWENTIETH STREET 


UNIVERSITY OF THE STATE OF NEW YORK 


SUMMER AND AUTUMN SESSIONS—1907 


IS college for practitioners offers excellent clinical facilities. 
There are 225 beds in the Hospital, which is a part of the 
Institution. The courses are adapted for the general prac- 
titioner as well 2s for those who wish to become proficient 
in a specialty, such as the Eye, Ear, Nose and Throat, 
Dermatology and Hydrotherapy, Gynecology, etc. Special instruction 
is given in Hydrotherapy, in Tuberculosis and every Department of 
Medicine and Surgery, ‘The sessions continue throughout the year. 
On coming to the School inquire for the Superintendent. 
For further particulars, address 
JAMES N. WEST, M.D., Secretary of the Faculty, 
Second Avenue and Twentieth Street, New York City. 


D. B. St. JOHN ROOSA, M.D., LL.D., President. 


YALE UNIVERSITY 


Offers candidates for the degree of DOCTOR of MEDICINE a graded course of 
study, consisting of PERSONAL INSTRUCTION in Class-room, 
Laboratory and Clinic. 
For announcement of the course, address 


PROF. HERBERT E. SMITH 
Dean of the Faculty of Medicine, Yale University, NEW HAVEN, CONN. 


CLINICAL GYN4ECOLOGY 


A Series of Studies from the Work at the Samaritan Hospital for Women, Belfast, appearing 
monthly and forming, when complete, a Practical Text-Book of Gynecology. 


By JOHN CAMPBELL, M.A. M.D. F. R. S. Eng: 
Surgeon to the Samaritan Hospital for Women, Belfast, and Consulting Surgeon : 
to the Belfast Maternity Hospital. 


Published monthly at 12 cents. Orders with remittance to MAYNE & BOYD, 2 Corporation St., Belfast, Ireland 


SANM ETTO ‘nia 


‘A Scientific Blending of True Santal and Saw Palmetto with Soothing Demulcents 


in a Pleasant Aromatic Vehicle | 
A Vitalizing Tonic to the Reproductive System. 
: SPECIALLY VALUABLE ! 
PROSTATIC BLES OF OLD MENCIRRITABLE BLADDER— 


CYSTITIS—URETHRITIS—PRE-SENILITY. 
DOSE:—One Teaspoontul Four Times a Day. OD CHEM. CO., NEW YORK. 
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APHRODISIAC 


Sometime ago it was noticed that when PROTONUCLEIN was 
given in cases of Malnutrition and Fevers and after the patients 
condition became normal and PROTONUCLEIN was continued a 
marked aphrodisiac effect was noticed. 

Experiments have been continued along this line and marked 
results obtained. 

While can be used, yet for quicker 
results we would recommend 


PROTONUCLEIN 
SPECIAL TABLETS 


They come 8o in a bottle and the dose is two tablets between 
meals and at bedtime, results showing from the third to tenth day. 
It builds up as well as stimulates. 


The new Diet Leaflets are ready for distribution and will be sent if asked for. 


REED & CARNRICK 
42-44-46 Germania Ave. JERSEY CITY, N. J. 


Nervous Exhaustion 


by its sedative action on the | 
cerebro-spinal centers conserves —_, 
nervous energy. It eases the 


EMPLOYMENT. 


Physicians desiring to resign 
practice (and others) may make 
handsome incomes by selling 


strain on a nervous system key- = * 
ed to the highest tension and, .. 
therefore, is an exceedingly val- .,. : 
uable means of preventing the 
nervous collapse or breakdown 
that might otherwise occur. 

As a result of its tono-sedative 
action, psychic equilibrium. is 
established, and the individual 
with an overwrought nervous 
system is given new power 
new energy. 

In the treatment of functional 
nervous diseases, Celerina will 
be found of the greatest value, 

— sedative in its action. bat tonic in 
its results. 


Osler’s 
Modern Medicine, 


and our other publications. 
Territory vacant in several 
States. 


Address the Manager Subscription Dept. 
LEA BROTHERS & CO. 
706-710 Sansom §t., Philadelphia. 
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Your Patients 
Will Gain New 
Life in This 
Climate of Ozone 


Nowhere on this continent 
does the climate do so much 
to restore strength to body 
and mind as at Old Point 
Comfort. 


SUNSHINE.—<According to 
the U. S. Weather Reports we 
average nearly 300 bright days 
out of the year. 


TEMPERATURE.—The average winter temperatare is only ‘a. 9, almost ten degrees higher 
than Atlantic City, which ranks high as an all-year-round resort. . This, and the high per- 
centage of sunshine, makes it possible to pass much of the time out of doors under conditions 
more favorable to health than the relaxing climate of hot winter localities. 


HUMIDITY is a factor which the physicians must consider. The average of the year here is 
only 71.8. We excel Atlantic City, which has 79.4, Jacksonville, Fla., 72, and are almost as low 
as Gan Diego, Cal., which averages. 69.5. “ 

SOCIAL LIFE.—Nowhere does one 
meet nicer people than at the Hotel 
Chamberlin. Fortress Monroe, one of 
our largest Army posts, contributes most 
to the social interest. This is also a 
naval center. Hampton Roads is the 
rendezvous of the North Atlantic Squad- 
ron. There is sufficient activity to the 
life here to prevent dullness, whether one 
wants to participate in it or simply sit 
and watch the passing show. If the 
mind needs diversion, it finds it here. 


THE BATHS.—A new feature this 
year is the Hotel Chamberlin Baths. 
These include a large Swimming Pool 
floodea with sunshine from a big sky- 
light and filled with pure, fresh sea 
water of agreeable temperature, besides 
every form of bath used in the most 
‘modern practice of Hydrotherapy. In 
many of these sea water is used, its 
tonic salts adding materially to the bene- 
ficial effects of the baths, at 


HOTEL CHAMBERLIN 
, FORTRESS MONROE, VA. 


SPECIAL BOOKLETS on BATHS and BATHING, and alco the climate of OLD POINT COM- 
ORT have been prepared and wilt be mailed free ta anyone on request. 


Address 


ee « 


Mgr., Box 105. -Hotel Chamberlin, Fortress Monroe, Va. 
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E xX O D f N Tasteless, Odorless, Pleasant, 
Harmless, Reliable Cathartic. 
“We have found it to fulfill well the claims made for it.”—Wilcox 

and Stevens, American Yearbook of Medicine, 1905: 


Exodin is readily taken and well borne, never causing nausea, colic 
or after-constipation. The absence of by-effects is explained 
by its mildness and slowness; it does not excite violent peri- 
stalsis, but aims to restore healthy intestinal activity. 


TO N O I Ss Readily Assimilated Blood, 

Nerve and Tissue Nutrients. 

“The most effective form of phosphatic medication.”—Laumonier, 
New Methods of Treatment, 1905. 


The Tonols (Schering’s Glycerophosphates) exert on all the cells 
—especially the nervous and osseous systems—a steady and 
sustained tonic effect which is strikingly evident after their con- 
tinued use. No reaction, such as is seen after the rapid stimu- 
lants, ever follows their employment. 


Duotonol Tablets 2; rime-tonoi ana 2% gr. Soda-Tono! 

Triotonol Tablets 

Quartonol Tablets GF. Quinine-Tonsl, 1/300 gr. Strychuiine-Tonol) 

Sextonol Tablets er. 7/500 gr. Strychathe Tone), 
present the glycerophosphates in a compact and convenient 


form, and are far preferable to bulky, unstable, expensive elixirs 
and syrups. 


UROTROPIN 
Urinary Antiseptic. 
“ Many of the imitative preparations on the market are of doubt- 


ful value or are positively injurious.” —Guiard, Annales des mal. 
des org. genito-urin., Oct.1, 1905. 


Superior in effectiveness, innocuousness and economy to the re- 
cently-introduced formaldehyde derivatives, whose dose is 
based on their Urotropin contents and hence is more than 
twice as large (Klemperer, Posner, Nicolaier, Bruck, Vogel). 


urzratune won @ Glatz 


58 Maiden Lane, New York 


} 
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**Antikamnia & Codeine Tablets” in Grippal Conditions 


A Digestive 


Secernent 


preparation of Panax (Ginseng) 
which is being ‘successfully em: 
gioyed to stimulate the secretory 
of the alimentary canal, 
“Indicated in Indigestion, Malnutri- 
"tion, and all conditions arising from 


a a lack of digestive fluids. 


: One or twa teaspoonfuls | 
three or more times a day 


& PUT. UP IN 10 OZ. BOTTLES ONLY. 
‘ Free: to Physicians upon request 


PILLETS 


“A Cardiac Tonic. 


- Stimulant 


troubles, such as tachycardia, palpi- 


- heart in chronic and febrile diseases. 


From Cereus Grandiflora (Mexicana) 


Each Pillet containing One One- 
Hundredth of a grain of Cactina 


Indicated in functional. cardiac — 
tation, feebleness; and to sustain the. 


It is not cumulative in its action. 


DOSE--One to three 
three or four times day. 
Put up in hotties of 100 pillets 


Frae samples to Physicians upon request 


Suiten Drug Co., St. Leas. Mo. 


Pha 


Denk 


The Hepatic — 
Stimulant: 


Prepared Chionanthus Virginica 
for Physicians’ Prescriptions 


. Chionia is a gentle but certain stim-: 
alant to the hepatic functions and 
overcomes suppressed biliary sécre- 
tions. It is particularly indicated in 
the treatment of Biliousnese, Jaun- © 
dice, Constipation and all conditions 
caused by hepatic torpor. 
DOSE—One te two teaspoon- 


fuls three times a day. Pat 
up in 1-2 pound ‘hotties only 


Free samples to Piiysicians upon request” 


BROMIDES 


THE BEST FORM 
OF BROMIDES 


Each fluid drachm contains 15 
of the neutral and pure brom 


rains 
ies of 
Cai 


cium and Lithium: 


In Epilepsy and all cases demanding 
continued bromide treatment, its 
purity, untformity and definite thera- 
peutic action, insures the maximum 
bromide results with the minimum 
danger of bromism or natisea. 


DOSE—One to three teaspoontuls ac- 

to the amount of 

Put up in. 42 pound bot 

Sem: enty. Free ‘samples. ite. the 
prolegsion upon request 


Chemical Co., St, Louis, Mo... 2 
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Peacock Chemical Co, St. Mo. 


Mulford’s 


is a highly concentrated and purified product 


Prepared by our new process it possesses these advantages : 


1. The Antitoxin Globulin is now precipitated from the non-anti- 
toxic bodies by means of magnesium sulphate, since this salt is 
far less toxic and less irritating than the ammonium sulphate 
heretofore employed. 


2. By eeateating inert ar it is concentrated to a very 
small bulk. 


3. By prolonged dialysis it is purified from the inorganic salts. 


4. .It conforms to a normal (physiologic) salt solution and is less" 


liable to produce irritation and probably reduce the percentage 
of serum rashes. 


5. On account of its high concentration it is furnished in aseptic 
glass syringes of about one-fourth the regular size. 


6. The smaller bulk causes less pain and disturbance to the patient. 


Write for our new brochures on Curative Sera, Bacterial 
Vaccines, Tuberculin and Tuberculin Therapy. 
They are well worth reading. 


H. K. Mulford Co., Chemists 
CHICAGO PHILADELPHIA MINNEAPOLIS 
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LISTERINE 


The original antiseptic compound 


Awarded Gold Medal (Highest Award) Lewis & Clark Centennial Exposition, Portland, 1905; Awarded Gold Medal (Highest Award) 
Louisiana Purchase Exposition, St. Louis, 1904; Awarded Bronze Medal (Highest Award) Exposition Universelle de 1900, Paris. 


Listerine represents the maximum of antiseptic 
strength in the relation that it is the least harmful to 
the human organism in the quantity required to 
produce the desired result; as such, it is generally 
accepted as the standard antiseptic preparation for 
general use, especially for those purposes where a 
poisonous or corrosive disinfectant can not be used 
with safety. It has won the confidence of medical 
men by reason of the standard of excellence (both 
as regards antiseptic strength and pharmaceutical 
elegance), which has been so strictly observed in its 
manufacture during the many years it has been at 
their command. 


The success of Listerine is based upon merit 
The best advertisement of Listerine is—Listerine 


Lambert Pharmacal Company 
St. Louis, U.S.A. 
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TO EVERY DRACHM OF FLUID ARE 
‘ADDED 15 GRAINS EACH OF PURE 
CHLORAL HYDRATE AND PURIFIED 
BROM. POT.; AND “% GRAIN EACH OF 
GEN. IMP. EX. CANNABIS IND. AND 


HYOSCIAM.—IS_ THE ONLY HYPNOTIC 
THAT HAS STOOD THE TEST FOR 


THIRTY YEARS IN EVERY COUNTRY IN 
THE WORLD. 


ECTHOL IODIA. PAPINE 


BATTLE & CO, ST. Louis, Mo., U.S, A. 
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Recent Bayer Products: 


Safe and Efficient Antirheumatic Treatment 


Novaspirin Mesotan 


improved Menthol Medication 
Coryfin 
Safe Cocain Substitute {mnocuous Guaiacol Derivative 


Alypin Monotal 


Modern lodine Medication 


Sajodin lothion 
Internally Externally 
EARBENFABRIKEN OF ELBERFELD co. 
P. O. Box 2162 NEW YORK 66 Lafayette Street 


SEVENTH 
Hyde & Montgomery on the Skin comon. 
A Practical Treatise on Diseases of the Skin. For the Use of Students and 
Practitioners. By J. Nevins Hype, A.M:, M.D., Professor of -Der- 
matology and Venereal Diseases, and Frank H. Montcomery, M.D., 
Associate Professor of Dermatology and Venereal Diseases in Rush 
Medical College, Chicago. Seventh edition, -revised and enlarged. 
Octavo, 938 pages, 107 engravings and 34 plates, in colors and mono- 
chrome. Cloth, $4.50, net; leather, $5.50, net; half morocco, $6.00, net. 

The wide acceptance of this work as the standard for all concerned with derma- 
tology is shown in the demand for seven large editions. The etiology, pathology, symp- 
toms, diagnosis and differentiation of all skin affections are sufficiently considered, leav- 
ing space for particularly full and precise recommendations as to treatment. "The book 


is replete with ‘practical instructions and prescriptions. Its liberal series of engravings 
and plates includes many photographs of typical cases. The price is notably low. 


Osborne’s Materia Medica, etc. ist wavy. 
An Introduction to Materia Medica and Pharmacology, Including the 
Elements of Medical Pharmacy, Prescription Writing, Medical 
Latin, Toxicology and Methods of Local Treatment. By O iver T. 
OszornE, M.A., M.D., Professor of Materia Medica, Therapeutics and 


Clinical Medicine in Yale University. 12mo, 167 pages. Cloth, $1.00; net. 

In. this new and useful little volume Professor Osborne has grouped many sub- 
jects collateral to therapeutics and important from a practical standpoint, but not 
readily found elsewhere. For teachers and students of medicine and pharmacy it 
affords an excellent syllabus, as well as an outline of lecture and laboratory courses. 
To physicians it is valuable for reference. 


Lea Brathers & Co: 
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“THe REMEDIAL Errect Or CHiNosoL in CASES OF 


SORE THROAT 


INSTANTANEOUS.’ 


USE A SOLUTION 1-1000 (ONE T, 
(ONE ONE 2UART WATER) 


Its greatest value is that it 
inhibits germ development. 


Use in suppurating wounds, cuts, abrasions or diseased conditions of the skin, tonsilitis, insect 
bites, inflam a 


ed mucous membrames, catarrhal conditions, &c., &c 


Powder and Tablets. PARMELE PHARMACAL CO., 
Full Literature on Request. 54 & 55 SOUTH ST., N. Y. 


LeFevre’s Diagnosis. 


A Manual of Physical Diagnosis, including Diseases of the Thoracic and 
Abdominal Organs. For Students and Physicians. By Ecserr 
LeFevre, M.D., Professor of Clinical Medicine, University and Bellevue 
Med. College, New York. New (2d) edition, thoroughly revised. 

i I2mo., 479 pages, with 102 illustrations and 16 plates. Cloth, $2.25, net. 

4 This manual clearly and concisely deals with the whole field of the physical 

g diagnosis of thoracic and abdominal diseases, including inspection, palpation, ausculta- 

j tion and percussion. Its important subject is simplified by the author’s method of 

4 comparing normal and abnormal conditions, explaining the underlying physical 

; reasons, and so leading to an understanding of the diagnostic values of the signs 

elicited. A favorite text-book, equally suitable for practitioners. This new edition a 

been thoroughly revised and rewritten. Copiously illustrated. 


Williams on Food in Health ana Disease. 


Food and Diet in Health and Disease, For Practitioners, Students and 
Nurses. By Rosert F. Wiiuiams, M.A., M.D., Professor of the 
Principles and Practice of Medicine in the Medical College of Virginia, 


Richmond. 12mo., 392 pages. Cloth, $2.00, net. 

In the first part the author takes up the various kinds of foods, their nature, special 
values, modes of preparation, and proper use in maintaining health. In an excellent 
chapter he covers the whole subject of infant feeding. Part II is arranged under 
headings of the various diseases, and details the appropriate foods, their preparation, 
and methods of administration. Special diets receive full consideration. An excel- 
lent section of recipes closes a work of unusual importance both in its subject and in 
its adaptation to a wide circle of readers. 


ADELA! Brothers & Co. 
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Lederle’s Antitoxin 
A COMPARISON 


Exact size of 3,000 units dose of Lederle’s Refined and Concentrated Diphtheria Antitoxin 
(about 24 cubic centimeters) and the syringe in which it is furnished. 


Volume of serum (about 12 cubic centimeters) in which 3,000 units of Diphtheria Antitoxin 
are ordinarily supplied. 


As a matter of convenience to the physician and of least disturbance to the patient, the 
smaller the volume of carrier the better. Lederle’s Refined and Concentrated Diphtheria 
Antitoxin is the highest potency Antitoxin marketed, the solution in the curative doses test- 
i ing from 1,000 to 1,800 units per cubic centimeter. 


Schieffelin & Co., New York 
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NEW (2d) EDITION, THOROUGHLY REVISED. 


- Grayson on Nose, Throat and Ear. | 


The Diseases of the Nose, Throat and Ear. By CuHaries P. Grayson, 


M.D., Clinical Professor of Laryngology in the University of Pennsyl- 
vania. Second edition, thoroughly revised. Octavo, 532 pages, 153 
engravings, 15 colored plates. Cloth, $4.00, net. 

This convenient volume comprises the entire specialty of the nose and throat 
and by far the larger part of otology—the associated affections of the ear. The author ; 
considers each disease systematically and thoroughly, giving the etiology, pathology, i 
methods of examination, symptoms, diagnosis and especially full directions for treat- 3 
ment. He details the necessary instruments, the steps of therapeutic technique, and 
the method and medication he has found most often successful in subduing the a 
symptoms and shortening the course of each disease. He shows not only what to do, H 
but also how to do it. The merits of the work have quickly brought it to a new } 
edition, which the author has thoroughly revised to represent the latest and best 
knowledge. A formulary useful in these specialties closes the volume. f 


Jewett’s Essentials of Obstetrics. 33% 


Essentials of Obstetrics. By Cuaries Jewett, M.D., Professor of 
Obstetrics and Gynecology in the Long Island College Hospital, Brook- 
lyn, N. Y. Third edition, thoroughly revised. In one 12mo. volume 
of 413 pages, with 80 engravings and‘5 colored plates. Cloth, $2.25, net. 


This work places the essentials of its subject within easy grasp of the student, and 
serves the practitioner authoritatively and conveniently for ready reference. The new 
edition has been thoroughly revised to date and in parts re-written. The changes and 
new material have involved an increase of forty pages. Amply illustrated. 


ea Brothers & Co. 
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Ferments Act Only at Points of Contact 


THEY HAVE NO POWER OF PENETRATION — 


When solid foods are swallowed without mastication, they become foreign bodies 
in the stomach, until broken up by attrition. 

When cow’s milk is swallowed by an infant—who has no ability to masticate—it 
forms a solid food (casein) that becomes a foreign body, unless properly modified, 
and for this purpose there is no modifier equal to 


AYS 
bumenized 


FOOD 


This Food not anly breaks up the casein of cow’s milk into flocculent flakes that permit 
the ready penetration of ferments and ready digestion--thereby obviating local irritation and 
dyspepsia--but it also supplies the food-elements that make the prepared food a well-balanced 
one in chemical composition. 


Send for Samples and Literature to SMITH, KLINE & FRENCH CO., PHILADELPHIA 


PHYSICIANS 
A New and Useful Booklet FREE. 


We have just issued a new Booklet for physi- 
cians’ use entitled “‘ Formulas for Infant Feeding.” 


In it are given a number of formulas for modify- 
ing milk to suit the varying requirements of infant 
feeding from birth to six months of age and older. 
The analysis for each formula is given; also 
short ch on How to Prepare Top 
Milks of Different Fat Percentages from 
Whole Milks of Different Fat Per- 7 
centages; How to Prepare Whey; 7 


aft 


isk 


Mellin’s. Food Co., 
Boston, Mass. 


a FOR INFANTS ABOUT PREPARATION OF 
ah FIVE MONTHS OLD WHEY 
—— 
level of it volume of 
TOP MILK (7% fat) : 
5% Muddownces of pepa an the proportion cf 
WATER 
‘The analysis of this mixture is as 104° and beep ot this temperature 
book for the physician's 
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